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Abstract

Background: Cardiac rehabilitation (CR) is an effective therapy to reduce the
risk of hospital readmission after an acute coronary syndrome (ACS) diagnosis.
Despite this, half of eligible individuals do not engage. The reasons for this are
complex and include patient-level barriers such as beliefs about being already
active. Indeed, up to 40% of eligible individuals report meeting physical activity
(PA) guidelines prior to attendance, yet little is known about how this influences
CR engagement decisions. Therefore, the aim of this thesis was to provide
evidence about how previous experience of PA influenced PA and CR

engagement after an ACS diagnosis.

Methods: Firstly, a systematic review of 12 studies, representing 388
participants from six countries, explored how previous PA experience influenced
engagement with PA during CR was undertaken. Subsequently, a mixed
methods explanatory sequential study included a cross-sectional element
examining self-reported PA levels, illness perceptions and physical self-
descriptions for 67 participants (mean age 64.2 (£10.53SD)), and a qualitative
element involving telephone interviews with 26 previously active ACS survivors

(aged 44-77 years).

Results: Systematic review synthesis indicated that perceptions of physical
ability, exercise self-reliance, severity of cardiac condition and fitness identity
influenced perceived CR need. In the mixed-methods study, perceptions of
previous PA levels influenced PA engagement decisions after an ACS
diagnosis and during CR. Most participants (n=50, 74.6%) self-reported being at
least moderately active and self-concept for being active predicted self-reported

PA prior to CR. Participants understood ‘being active’ through the lens of
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previous PA and self-evaluation of health. CR communication and peer
comparisons influenced engagement decisions and motivation for fithess goals.
Individuals who self-reported being at least moderately active required CR

support to increase PA intensity levels after an ACS diagnosis.

Conclusions: ACS survivors conceptualise “being active” based on previous

PA experience and these preconceptions influence future fitness goals.
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Chapter 1. Introduction

1.1 Background

Coronary heart disease (CHD) is a major cause of death worldwide (World
Health Organisation, 2016). Acute Coronary Syndrome (ACS), a manifestation
of CHD, is responsible for over 632,000 deaths each year in Europe (Wilkins et
al., 2017). Over the past 30 years mortality rates from ACS have declined and
preventing reoccurrence is a priory for people after a diagnosis (Collet et al.,
2021). International clinical guidelines recommend people diagnosed with ACS
receive secondary prevention interventions to support risk factor management
(Piepoli et al., 2016). Cardiac rehabilitation (CR) is recognised internationally
as an effective programme reducing mortality and encompassing risk factor
management (Anderson et al., 2016), however, 50% of eligible individuals
choose not to attend (Bjarnason-Wehrens et al., 2010). In the UK, 40% of
eligible individuals report meeting moderate levels of physical activity prior to
the start of CR (British Heart Foundation, 2016), yet little is known about how
prior physical activity influences engagement with physical activity after
diagnosis. Therefore, the research in this thesis aimed to explore how previous
experience of physical activity influenced engagement with physical activity

after a diagnosis of ACS and in the context of CR.
1.2 Coronary heart disease

CHD is a term used to refer to the disease process of atherosclerosis, which is
a build-up of fatty deposits within the coronary arteries (American Association of

Cardiovascular and Pulmonary Rehabilitation, 2021).
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CHD may cause a reduction of blood flow within the coronary arteries leading to
myocardial ischemia (insufficient supply of oxygen to the myocardium). ACS is
a collective term that includes three conditions (unstable angina, non ST
elevation myocardial infarction (NSTEMI) and ST elevation myocardial infarction
(STEMI) (Roffi et al., 2016). The symptoms of ACS result from the dislodgment,
or rupturing, of a thrombus from the inflamed atheromatous plaque within the
coronary arteries (Collet et al., 2021). This leads to either a partial or complete
blockage of a coronary artery, which may, or may not, result in acute
cardiomyocyte injury/necrosis (Roffi et al., 2016). ACS is associated with the
presence, or absence, of increased cardiac troponin levels within the blood,

indicating the extent of cell damage to the heart muscle (Collet et al., 2021).

A clinical presentation of ACS is characterised by symptoms of myocardial
ischaemia such as chest pain, pressure, tightness or burning (Collet et al.,
2021). Patients presenting with ongoing chest pain (>20 mins) are typically
assessed from electrocardiogram (ECG) and diagnosed with a STEMI if ST
elevation is recorded, whereas patients presenting with acute chest pain and no
ST elevation, are typically diagnosed with a NSTEMI (Collet et al., 2021).
Ischaemic symptoms of chest pain may also be associated with the condition
unstable angina, distinguishable from a STEMI or NSTEMI by a lack of

increased cardiac troponin levels (Roffi et al., 2016).

CHD is a leading cause of death and disability globally, representing an
estimated 7.4 million deaths per annum (World Health Organisation, 2016). In
Europe, over 335,000 men and 297,000 women will die prematurely each year
as a result of CHD and the primary cause of death will be attributed to

myocardial infarction (MI) (Wilkins et al., 2017). Information from the National
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Health Service Scotland reports that ACS contributes to more than half of all
deaths from CHD and is a major factor in the premature death of both men and
women within 6 months of a CHD diagnosis (Information Services Division,

2020).

In the UK, the age-standardised death rates from CHD for both male and
females have declined between the years of 1980 to 2015 (from 645 to 177
deaths per 1000,000 males; from 313 to 87 deaths per 100,000 in females)
(Wilkins et al., 2017). The reduction in mortality rates is partly due to
improvements in the initial diagnosis and treatment of CHD, and means that
there are an increasing number of people living longer with a diagnosis
(Puymirat et al., 2017). The result is that the economic burden in terms of health
resources has continued to increase during this time period (Murphy et al.,
2020). For example, in Scotland, the number of cardiac prescriptions, including
CHD medication, increased by 6.6% between the years 2004 and 2014

(Information Services Division, 2020).

1.3 Treatment

The objective for this non-curative disease is to treat the symptoms and reduce
the risk of further events. The core management of ACS is firstly to treat the
acute event by revascularisation treatment to re-establish blood flow to the
diseased or narrowed coronary arteries, limiting the damage to the myocardium
and managing the symptoms of CHD (Collet et al., 2021). Revascularisation
techniques are percutaneous coronary intervention (PCI) and Coronary artery

bypass grafting (CABG) (Fanning et al., 2016).

PCI may be used as a primary treatment for ACS or as an elective, or planned

treatment, for stable angina (Roffi et al., 2016). The treatment is used as a
17



minimally invasive intervention and involves inserting a catheter, either into the
femoral or radial artery, and feeding this towards the site of the blockage (Collet
et al., 2021). Thereafter, a specialised balloon is inflated to expand the artery
and re-establish blood flow (Fanning et al., 2016). This procedure may include
the insertion of a stent, a small fine wire mesh tube, often coated with drugs,
which when inserted into the coronary artery will increase the diameter and re-
establish blood flow (Scottish Intercollegiate Guidelines Network 148, 2016).
This treatment is considered a routine procedure, and provides immediate relief
from the symptoms of ACS (Fanning et al., 2016). The results from a nationwide
cohort study of 427,467 PCI procedures report that the overall 30 day mortality

rate following primary PCI is 4.8% (O’Neill et al., 2017).

One of the key advances of PCI treatment has been the reduction in time spent
in hospital (Gilchrist, 2014). In the UK, the duration of stay within a hospital
setting depends upon the individual case, and whether the PCI procedure is a
primary treatment for ACS or an elective treatment for stable angina (Scottish
Intercollegiate Guidelines Network, 2017). In clinical guidelines, primary PCI is
the preferred revascularisation treatment to restore blood flow and limit
myocardium damage immediately after a diagnosis of ACS (Collet et al., 2021).
An alternative treatment is a surgical revascularisation technique called
coronary artery bypass grafting (CABG) (Roffi et al., 2016). When compared to
PCI, CABG is an invasive surgical procedure requiring an incision into chest
wall and blood vessels to be taken from elsewhere in the body and used to
bypass the obstructed or narrowed sections of the coronary arteries. The
length of hospital stay post procedure is between five and eight days (NHS UK,

2015), with a further period post-hospital discharge to encourage sternal bone

18



healing and stability (American Association of Cardiovascular and Pulmonary

Rehabilitation, 2021).

During the past ten years there has been a 33.5% reduction in CABG
procedures (Information Services Division, 2020), and PCI has become the
most common procedure used to treat CHD in the UK (Banning et al., 2015).
Despite this, CABG remains a contemporary treatment for approximately 5-10%
of NSTEMI patients, with individuals who have more complex conditions
benefiting the most (Collet et al., 2021). For individuals who are stable or, at
high risk of recurrent ischaemia, revascularisation treatments such as PCI and
CABG may not be suitable immediately after a diagnosis of ACS, instead these
treatments may be delayed (Collet et al., 2021). For this thesis, the focus will be
on ACS patients treated with or without the revascularisation treatment of PCI

or CABG.

Evidence from large scale quantitative studies confirm, unplanned re-
hospitalisation is common within 30 days of discharge for a diagnosis of ACS
and is associated with an increased risk of mortality and/or a reduction in quality
of life (Hess et al., 2016; Southern et al., 2014). For elderly patients, the
advancement of PCI treatment has not improved patient quality of life measures
in the longer term (Shan et al., 2014). Survivors of ACS are at an increased risk
of a further event when compared to individuals of the same age who have not
experienced an acute cardiac event (Kotseva et al., 2012). Subsequently,
patients are offered medication, including antiplatelet agents (e.g. aspirin), beta
blockers, angiotensin receptor blockers/angiotensin converting enzyme

inhibitors and lipid lowering agents (e.g. statins).
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1.4 Recovery from ACS

In order to improve the effectiveness of the revascularisation treatments,
promote medication adherence, and reduce the risk of Ml and re-hospitalisation,
clinical guidelines recommend all patients diagnosed with ACS receive a
programme of comprehensive risk factor management (Collet et al., 2021).
Cardiac rehabilitation (CR) is a comprehensive and cost-effective programme
(Anderson & Taylor, 2014) reducing cardiovascular mortality (Ji et al., 2019),
and encompassing risk factor management and exercise to support changes to
lifestyle, and wellbeing (American Association of Cardiovascular and Pulmonary
Rehabilitation, 2021). CR information includes reference to the secondary
prevention lifestyle changes a patient may need to address in relation to their
physical activity behaviours in order to improve their risk of future

cardiovascular events (Piepoli et al., 2016).

1.5 Cardiac rehabilitation

CR is recognised internationally as an effective programme to improve
secondary prevention of CHD and reduce hospital readmission when compared
to usual care (Anderson & Taylor, 2014; Dalal et al., 2015). In the UK, typically,
this programme begins during the in-patient stay, or within twenty-four hours of
discharge, and the comprehensive programme continues for a minimum period
of eight weeks as an outpatient (British Association of Cardiovascular

Prevention and Rehabilitation, 2017).

CR is designed to reduce the physiological and psychological effects of cardiac
illness and provide medical evaluation, prescribed exercise, cardiac risk factor

modification, education and counselling (Dalal et al., 2015). CR offers a
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multidisciplinary approach to support patients with ACS to manage risk factors
related to the secondary prevention of CHD, for example, lifestyle factors such
as smoking cessation, obesity, physical activity and exercise (American
Association of Cardiovascular and Pulmonary Rehabilitation, 2021).
Additionally, CR provides risk factor education, and physical and psychological
support to help patients improve their self-efficacy, beliefs and readiness to
change behaviour. Furthermore, after a diagnosis of ACS all patients are
eligible to receive an initial CR assessment to agree personal behaviour change
goals and the early provision of a structured CR exercise programme (British
Association of Cardiovascular Prevention and Rehabilitation, 2017; Scottish

Intercollegiate Guidelines Network, 2017).

1.5.1 Exercise-based cardiac rehabilitation interventions

Physical activity is broadly defined as bodily movement that results in energy
expenditure (Pelliccia et al., 2021). One of the core components of the CR
programmes is undertaking a level of activity this is purposeful to improve or
maintain fitness, a subset of physical activity, commonly defined as ‘exercise’
(American Association of Cardiovascular and Pulmonary Rehabilitation, 2021).
The initial CR assessment provides an opportunity to discuss exercise habits
and support the individual to self-monitor exercise intensity and duration by self-
assessment measures (British Association of Cardiovascular Prevention and

Rehabilitation, 2017).

An important initial consideration of exercise planning is to consider an
individual’s previous physical activity behaviour. For the primary prevention of
CHD, the UK Chief Medical Officer's (CMO’s) 2019 physical activity

recommendations stipulate adults (19 to 64 years) to accumulate at least 150

21



minutes of moderate, or 75 minutes of vigorous physical activity each week, and
activities to maintain strength on at least two days of the week (Department of
Health & Social Care, 2019). Additionally, the guidance recommends reducing
time spent being sedentary and breaking up long periods of inactivity.
Associations between leisure time physical activity habits and risks for
cardiovascular mortality has shown that people who report no moderate or
vigorous physical activity per week are at increased risk when compared to
those who report moderate and vigorous physical activity in as little as one or
two sessions per week (O’'Donovan et al., 2017). The CMO’s recommendations
advocate any activity is better than none. After a diagnosis of ACS, these
recommendations form the basic CR minimum standard requirement for

physical activity (Pelliccia et al., 2021).

CR secondary prevention clinical guidelines for physical activity include disease
specific exercise guidance, including advice regarding the frequency, intensity,
duration and the type of exercise recommended (American Association of
Cardiovascular and Pulmonary Rehabilitation, 2021; Association of Chartered
Physiotherapists in Cardiac Rehabilitation, 2015; Piepoli et al., 2016). Exercise
Is physical activity that involves muscular and metabolic activity (aerobic
/anaerobic) which involves movement of the limbs and can be tailored towards
the individual’s current activity level and exercise behaviour (Fletcher et al.,
2013). Exercise should be completed at least two to three times per week for
between 20 and 60 minutes (not including warm up and cool-down), and other
days to include walking or alternative leisure activities (American Association of
Cardiovascular and Pulmonary Rehabilitation, 2021). Exercise at moderate
intensity has historically been recommended in clinical guidelines as the ideal

cardio-protective level of exertion and is cited in one of the largest case-control
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studies of 29,972 MI participants from across 52 countries, INTERHEART, to
offer protection against a further Ml (Yusuf et al., 2004). Exercising at a
moderate level is defined as an activity where the rate of energy expenditure,
reported in metabolic equivalents (METS), is between 3-6 METS or where
talking during the activity would mean a conversation was possible (Piepoli et

al., 2016).

The inclusion of vigorous exercise within the disease specific exercise
prescription is safe, and improves cardio-respiratory fithess and exercise
capacity (Gomes-Neto et al., 2017; Gongalves et al., 2021; Liou et al., 2016;
Rognmo et al., 2012). Exercise of a vigorous level is defined as an activity
between 6-9 METS or where talking during the activity would mean a
conversation was harder but possible (Piepoli et al., 2016). Despite the cardio-
respiratory benefits of vigorous exercise, there is limited evidence related to
women and older adults (Goncalves et al., 2021). Additionally, vigorous activity
may be a barrier to participation for some individuals. For example, for some
women and individuals who are overweight, the effort of extra exertion can feel
unpleasant (Ekkekakis et al., 2010). Others have been reported to experience
increased anxiety in relation to thoughts of a reoccurring cardiac event at higher

exercise intensity levels (Farris et al., 2018).

The aim of exercise-based CR interventions is to support individuals in
establishing and/or maintaining a regular routine of physical activity behaviour,
and the dose-response relationship of the exercise prescription is central to
such interventions (Piepoli et al., 2016). Participants who adhere to exercise
guideline advice will reduce the risk of developing further disease complications

and re-admittance to hospital (Bajekal et al., 2012; Critchley et al., 2003; Dalal
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et al., 2015; Hotchkiss et al., 2014; Stolker et al., 2012). The risk stratification of
individuals prior to embarking in exercise-based CR ensures that the intensity of
exercise undertaken results in a low risk of a further event occurring during a
session (Anderson et al., 2016). The risk of a cardiovascular event within
exercise-based CR is approximately one per 116, 906 patient hours of

participation (Thompson et al., 2007).

A Cochrane review of 63 randomised control trials (RCT’s), which included
14,486 people with CHD, confirmed that exercise-based CR reduces the risk of
cardiovascular mortality (RR 0.74, 95% CI 0.64 to 0.86) and hospital admission
(RR 0.82, 95% CI 0.70 to 0.96) irrespective of whether the intervention was
hospital based or home based (Anderson et al., 2016). Such programmes aid
both the physical and psychological recovery of this patient population and
reduce all-cause mortality by 13% and non-fatal Ml by 38% (Anderson & Taylor,
2014; Clark et al., 2005). However, the significant benefits, such as improved
ventricular function, aerobic capacity, cardiac remodelling and cardiorespiratory
fitness, are achieved when ACS patients are supported to exercise at
moderate-to-vigorous and vigorous intensity levels recommended in clinical

guidelines (Aamot et al., 2014; Barrabes, 2015; Gongalves et al., 2021).
1.6 Cardiac rehabilitation uptake and adherence

Despite the substantial benefits, non-attendance and adherence to exercise-
based CR are significant problems and undermine the efficacy of CR (Stolker et
al., 2012). In fact, 50% of eligible individuals across Europe do not attend
(Bjarnason-Wehrens et al., 2010). The reasons for this are many and include
inadequate legislation, funding, service deficits and low support from health

authorities and patients’ groups (Lima de Melo Ghisi et al., 2018; Piepoli et al.,
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2015). In the United Kingdom (UK), the National Audit of Cardiac Rehabilitation
(NACR) provides a snapshot of UK CR delivery, which is reported via the British
Heart Foundation. The latest available report indicates that half of eligible
patients choose not to attend CR and the most common reason is a lack of
interest (British Heart Foundation, 2019). This is likely to be oversimplification,
as barriers are complex, and include low referral from acute services,
embarrassment about attending groups, distance to the service, parking at the
service, perceptions about the benefits of CR, and cultural and gender barriers
(Neubeck et al., 2012). In addition to poor uptake, 30% of those who do attend
in England, Wales and Northern Ireland, will dropout and the main reason
recorded for this is ‘unknown’. What is known from the last time physical activity
was reported in the NACR audit, is that 40% of eligible patients reported
meeting moderate levels of physical activity prior to the start of CR (British
Heart Foundation, 2016), yet little is known about how physical activity levels
prior to ACS diagnosis influence engagement with physical activity after
diagnosis. Furthermore, it is unclear how previous experience of physical

activity influences engagement with CR.

One factor that potentially influences CR engagement is the time between
diagnosis and the start of exercise-based CR. Over 50% of programmes in
England, Northern Ireland and Wales, do not meet the national target of starting
patients within 33 days of the index MI or PCI (British Heart Foundation, 2019).
During this time delay, patients might return to their regular daily activities and
the opportunity to engage with CR exercise guidance may be lost. Of particular
concern are those individuals for whom a physical activity or exercise behaviour
has been established prior to their diagnosis and treatment, because this

patient group may require modification of their existing behaviour to take
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account of CR exercise intensity and time guidelines. Exercise that is outside
the recommended guidelines is associated with an increased cardiovascular
risk (Pandey et al., 2016; Williams & Thompson, 2014). For example, when
exercise intensity is high to maximal, and conversation is difficult to impossible,
or excessive exercise is undertaken for extended periods (running more than 30
miles per week), the risk of cardiovascular events in individuals post Ml is
increased when compared with the cardiovascular adaptations of moderate

exercise (Williams & Thompson, 2014).

Controversially, findings reported from one RCT led to the value of CR, as
practised in the UK, being questioned (West et al., 2012). The Rehabilitation
after Ml trial (RAMIT), recruited 1813 patients during the period 1997-2000 and
followed these patients for up to 9 years, and apart from reporting CR to make
no important effect on mortality, the study concluded that fewer patients after
rehabilitation were exercising when compared to control groups (West et al.,
2012). In addition, despite 73% of the control patients having knowledge of the
CR programme, these patients did not feel the need for further advice, including
exercise-training advice. However, the findings of this study by West et al.
(2012) have been refuted because the evidence presented in the RAMIT trial
was out of date and conducted before the use of contemporary medicines and
treatments such as early thrombolysis (BACPR Elected Council Members,
2012; Taylor, 2012). This suggests the need to understand the underlying
behaviours of participants to best tailor CR to the needs of contemporary

participants.
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1.7 Exercise behaviour

An exercise behaviour is the regular repetition of a purposeful activity, such as
swimming or jogging. Starting and maintaining an exercise behaviour is
influenced by a number of factors, such as psychological and social
determinants (Biddle et al., 2015). Psychological factors include processes
related to a person’s cognition, motivation and beliefs, for example, review
evidence among older adults reports a person may be more likely to initiate an
exercise behaviour if exercise is perceived to be beneficial to individual needs.
Additionally, social factors include a person’s social network, for example,
exercise initiation may be more likely where an individual receives social
support from a significant other, such as family or friends (Darlow & Xu, 2011;

van Stralen et al., 2009).

A further possible factor to starting and maintaining an exercise behaviour is
associated with a previous experience of exercise or a prior exercise habit (van
Stralen et al., 2009). Although a previous experience of exercise may not result
in an exercise habit, because habit formation is linked to a number of contextual
influences (Hagger, 2019), the role of habit in exercise behaviour suggests
decision making, or cognitive processes, are minimal (Gardner & Rebar, 2019).
According to Gardner & Rebar (2019), the habitual process may be evoked
automatically and linked to a specific stimulus, meaning the future habit is
influenced by the previous exercise behaviour. Contextual influences, such as
the experience of an ACS diagnosis, may interrupt the habitual processes and

result in a change in the exercise behaviour (Hagger, 2019).

Research addressing exercise behaviour in cardiac patients has predominantly

focused on techniques to establish a lifetime exercise behaviour, for example,
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motivational techniques such as goal setting, and the role of decision making in
adherence or non-adherence (Duff et al., 2017; Ghisi et al., 2015; Goodwin et
al., 2016; Heron et al., 2016). CR is a behavioural intervention and theories and
models of health behaviour change are a core component of the evidenced-
based standards for the delivery of CR programmes in the UK (British

Association of Cardiovascular Prevention and Rehabilitation, 2017).

A recent systematic review investigating the effects of CR to alter daily physical
activity habits in individuals after a diagnosis of ACS, confirmed that a standard
centre-based CR, including a structured exercise programme combined with
psychosocial and educational interventions, does not affect improvement, nor
maintenance, of an active lifestyle in this patient group (ter Hoeve et al., 2015).
Furthermore, the synthesised findings of the 26 RCTs suggested standard CR
programmes were variable in their protocols, resulting in the inability to
understand what elements of CR impact physical activity indicating future
research is needed to pilot different behavioural interventions aimed at

increasing physical activity levels for those taking part.

CR is a complex intervention and the challenges of knowing what works for
whom are only partially understood. Several studies have provided insight into
the factors influencing participation in behavioural interventions aimed at
increasing physical activity and exercise performance levels. One factor that
influences an individual’s physical activity behaviour is a person’s belief about
one’s physical self, for example, physical self-descriptions. A qualitative study of
116 people with chronic conditions found a person’s description of themselves
in relation to exercise influenced their uptake and adherence to exercise-on-

referral services and pulmonary rehabilitation (Pentecost & Taket, 2011). For
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example, an exercise-identity, such as describing oneself as active, positively
influenced participant’s willingness to attend exercise services (Pentecost &
Taket, 2011). Physical self-concept, a description of one’s physical self in
relation to dimensions such as being physically active, has been associated
with increased levels of self-reported physical activity in older adults with a fear
of falling (Sales et al., 2017). Similarly, an intervention study including older
adults showed that physical self-concept for being ‘sporty’ was associated with
increased objectively measured fitness levels in skiing (Amesberger et al.,
2011). In a cardiac population, physical self-concept studied with 413
adolescents diagnosed with mild congenital heart disease showed that self-
concept dimensions, including describing oneself as active, was found to
determine higher levels of cardiopulmonary fitness (Chen et al., 2015).
However, because of physical self-concept being insufficiently studied within
adults with CHD, it is unknown whether physical self-descriptions are

associated with exercise performance levels in adults diagnosed with ACS.

In view of the limited evidence regarding individuals who consider themselves
an exerciser, or consider themselves to be active prior to entering exercise-
based CR, there is a need to explore previous physical activity behaviour. To
inform the future effectiveness of interventions there is a need to understand the
impact of CR to support physical activity habits, specifically in individuals who
report that they are already active when diagnosed with ACS. In addition, there
is a need to understand how previously active individuals engage with exercise-
based CR and whether their perceptions influence physical activity engagement

within the context of CR.
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1.8 Social cognitive frameworks for physical activity

Psychological theories offer socio-cognitive frameworks to help understand the
factors influencing physical activity motivation and behaviour (Abraham et al.,
1998). Social Cognitive Theory (SCT), an interpersonal theory of behaviour
determinants, is one theory that can explain the reciprocal interaction between
behaviour, the environment, and cognitive and personal factors (Bandura,
1986). SCT offers a framework to understand how physical activity behaviour is
initiated and maintained within the context of health promoting interventions
such as exercise-based CR (Bandura, 2004). Bandura suggests that self-
influences are required for people to overcome obstacles to health in order to
initiate or maintain health behaviours such as physical activity. To make or
maintain behaviours, the benefits, risks, barriers and facilitators of a behaviour
need to be understood (Bandura, 2004). In addition, individuals need to
perceive they can control their own behaviour, have knowledge to set and
achieve goals, and understand the costs and benefits of adopting alternative

behaviours (Bandura, 2004).

Self-efficacy is a central construct of SCT theory, representing an individual’s
judgement of his/her own capability to achieve a certain level of performance
within a given behaviour whilst considering perceived behavioural barriers and
difficulties (Abraham et al., 1998; Bandura, 1997). Bandura (1997) confirms
there to be four determinants informing an individual’s self-efficacy judgments of
capability: mastery experience, vicarious experience, social persuasion and
emotional and physiological states. Mastery experiences, also referred to as
past experiences or performances, are suggested to be one of the strongest

information sources to influence self-efficacy beliefs (Bandura 1997). This
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means that individuals who have been previously active for some time prior to
their ACS diagnosis may have higher self-efficacy beliefs for being active post
ACS diagnosis. The success of the previous experience can build a strong
belief in personal efficacy, whereas as a previous negative experience will
undermine personal efficacy beliefs for being active (Bandura, 1997).
Strengthening efficacy beliefs in capability can be achieved from vicarious
experiences, such as seeing someone similar to oneself (social comparison)
within exercise-based CR successfully perform physical activity after an ACS
diagnosis. Additionally, positive verbal feedback received from a health
professional during CR physical activity performance can help to strengthen
self-efficacy (Bandura, 1997). In contrast, where an individual is exposed to
negative social comparisons or negative feedback about performance, this
information can result in a reduction of personal efficacy beliefs. Finally,
emotional and psychological states, such as anxiety, are factors influential in
self-efficacy beliefs of capability (Bandura, 1997). A study of 134 participants
(mean age 63.6 years) who engaged in a lifestyle change programme, including
CR, found self-efficacy for exercise was negatively influenced by depressive
symptoms at baseline and 4 months, and reported a lack of motivation at 12
months in people with CHD who were overweight or obese (Alharbi, Gallagher,
et al., 2017). Within this study, the emotional state negatively influenced

judgements of performance and diminished self-beliefs of efficacy.

The relationship between self-efficacy beliefs and an individual's confidence to
continue or change a physical activity behaviour is influenced by three types of
self-efficacy; task, barrier and scheduling (Du et al., 2012). Self-efficacy is task
specific, representing the confidence a person has in their ability to perform

elements of a task (Bandura 1997). For example, the statement ‘| am confident

Sl



that | can engage in 150 minutes of physical activity each week,” demonstrates
that the strength of the belief is linked to the confidence in capability to perform
the behaviour (Beauchamp et al., 2019). The confidence to successfully
perform physical activity in the face of perceived challenging conditions is
related to barrier self-efficacy, also referred to as self-regulatory efficacy (I am
confident to engage in 150 minutes of physical activity each week even if the
weather is bad). The ability to organise time and commitments around physical
activity refers to scheduling self-efficacy (I am confident to engage in 150
minutes of physical activity each week for the next three months even if my

workload increases) (Woodgate & Brawley, 2008).

Outcome expectations is a further construct of self-efficacy associated with
motivation and maintenance of behaviour, and shown to increase physical
activity behaviour levels after a CHD diagnosis (Blanchard et al., 2015;
Woodgate & Brawley, 2008). This is the belief that participating in a behaviour
will lead to an anticipated outcome (if | participate in 150 minutes of moderate
physical activity every week it will improve my health) (Bandura, 1997).
Individuals believing their physical activity behaviour will result in a positive
outcome are more likely to be active when compared to those expecting a
negative behavioural outcome (Blanchard et al., 2015). Literature suggests that
for those expecting negative outcomes, improving personal efficacy for physical
activity and performance capability may encourage individuals to envisage

positive outcomes for themselves (Beauchamp et al., 2019).

A number of studies have examined SCT in CR populations and found that the
self-efficacy construct can predict future physical activity behaviour (Bennett et

al., 1999; Blanchard et al., 2015; Blanchard et al., 2002). However, self-efficacy
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can be influenced by several factors in people diagnosed with CHD. For
example, the role of social and environmental factors can affect the relationship
between self-efficacy and behaviour performance (Bandura, 1999; Bandura,
2004; Beauchamp et al., 2019). Health systems, such as CR interventions,
may interrupt the theorised association, resulting in self-efficacy failing to drive
performance because the physical activity performance demands are
ambiguous or patients are not motivated within the CR exercise domain
(Bandura, 1997). Alternatively, the intervention may positively influence self-
efficacy and physical activity behaviour (French, 2014). French and colleagues
report increased self-efficacy and physical activity behaviour is associated with
interventions incorporating behaviour change techniques (BCTs) such as
“provide instruction on how to perform the behaviour” and “prompt practice”.
However, being older in age has been found to negatively affect behaviour
change techniques (BCT’s) associated with greater self-efficacy and physical
activity levels, for example, self-regulatory techniques such as prompting self-
monitoring of behaviour and providing feedback on performance. Suggesting
that older adults find BCTs less acceptable and the motivation to increase
physical activity may be less important (French et al., 2014). Given this
evidence and the fact that self-efficacy can be influenced by several factors, this
thesis will explore physical activity levels of individuals after a diagnosis of ACS
to understand how this can effect decisions about physical activity and

engagement with CR post event through the lens of SCT.
1.9 Chapter conclusions

Despite the wealth of evidence proving CR improves survival and quality of life,

50% of ACS patients choose not to attend the CR exercise programme. Forty
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percent of eligible individuals report already achieving the recommended
moderate levels of physical activity, yet little is known about how active
individuals engage with physical activity after a diagnosis of ACS. To inform
future research and the promotion of exercise, there is a need to first explore
the individual views and experience of adults perceiving themselves active after
a diagnosis of ACS. Given that the cardio protective benefits of physical activity
are subject to a specific exercise prescription, there remains a need to
understand whether active adults engage with this prescription. Due to the lack
of evidence related to how habitually active individuals engage with exercise-
based CR after a diagnosis of ACS, there was a need to explore how and if
active adults diagnosed with ACS engage with CR recommended physical

activity levels.

Problem statement: Little is known about how previous experience of physical
activity influences engagement with physical activity after a diagnosis of ACS

and in the context of CR.

Overall aim of PhD:

To explore how previous experience of physical activity influenced engagement

with physical activity after a diagnosis of ACS and in the context of CR.

34



Chapter 2. A systematic review and thematic synthesis
exploring how previous experience of physical activity

influences engagement with cardiac rehabilitation

This chapter contains work that has been peer reviewed and published
(Appendix 1). The chapter is presented as an extended version of the

published manuscript, which was limited to 3500 words.
2.1 Introduction

Coronary heart disease (CHD), which frequently presents as ACS, contributes
to over 17 million global deaths per annum (World Heart Federation, 2017).
Survivors of ACS are twice as likely to have a cardiac event compared to
people with no history of CHD (Brieger et al., 2015). Therefore, preventing
recurrence is a priority focus of international population approaches (World
Heart Federation, 2017). Globally, CR is recognised as a cost-effective
programme, which helps participants reduce cardiovascular risk factors,
improve quality of life, and reduces hospital readmission (Anderson et al.,

2016).

Exercise is a central component of CR and when performed regularly as
prescribed by exercise-based CR is positively associated with improvements in
secondary prevention outcomes and quality of life (Anderson et al., 2016; Yusuf
et al., 2004). The goal of exercise-based CR is to support participants
establishing a regular exercise routine and the dose response relationship
between the exercise amount and the risk of a secondary event is central
(American Association of Cardiovascular and Pulmonary Rehabilitation, 2021).

Furthermore, current standards for CR recommend exercise is tailored towards
35



the participant’s current exercise behaviour (British Association of
Cardiovascular Prevention and Rehabilitation, 2017). The process of stratifying
the risk of a further event during exercise prior to embarking on a structured
exercise regime ensures the prescribed intensity of a CR programme is low risk
for participants post cardiac event (American Association of Cardiovascular and

Pulmonary Rehabilitation, 2021).

Despite the substantial benefits of exercise-based CR, contemporary research
highlights programme factors that undermine the efficacy of CR (Lima de Melo
Ghisi et al., 2018). Across Europe, over 42% of CR programmes perceived they
had insufficient capacity to meet demand, reporting insufficient staffing to be a
major issue (Lima de Melo Ghisi et al., 2018). In the United Kingdom (UK), 50%
of eligible individuals choose not access CR services (British Heart Foundation,
2019), and the most common reason reported is a lack of interest. Of those who
attend, 30% will drop-out. Furthermore, 45% of programmes do not meet the
national target of starting patients within 33 days of their cardiac event (British
Heart Foundation, 2016). During this time delay, patients may return to their
regular daily activities. A review including 26 randomised control trials (n=9239),
investigating the effects of CR to alter daily physical activity habits after a
diagnosis of ACS, confirms centre-based CR does not affect improvement, or
maintenance, of an active lifestyle (ter Hoeve et al., 2015). The findings of Ter
Hoeve et al. (2015) suggest CR programmes have varied protocols, resulting in
an inability to understand what CR elements impact PA. Understanding these
components is essential to improve interventions aimed at addressing physical

activity habits.
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Several factors influence an individual’s engagement with exercise and physical
activity. These are socioeconomic characteristics (Clark et al., 2013),
opportunities/constraints and individual attitudes (Neubeck et al., 2012),
preferences, motivation, and skills (Alharbi, Gallagher, et al., 2017; French et
al., 2014; Michie et al., 2011). Further influences relate to psychological
correlates of the ‘self’, for example, the meanings a person attributes to
themselves within a situation (Pentecost & Taket, 2011). These personal
constructs influence individual exercise and physical activity decisions, for
example, contributing to an exercise identity (Pentecost & Taket, 2011). An
individual’s level of physical activity prior to a cardiac event is likely to be an
important factor, but to date, has received little attention in the research
literature. Up to 40% of eligible patients report already achieving the
recommended level of physical activity prior to staring exercise-based CR
(British Heart Foundation, 2019); however, it is unclear how this influences
engagement with CR services. Qualitative findings from a systematic review
(n=1213), confirm individual barriers affecting attendance include beliefs related
to physical activity, for example, believing themselves to be already active
(Neubeck et al., 2012). Therefore, the aim of this review is to systematically
examine qualitative evidence describing patient’s perceptions and experiences,
and synthesise what is known about how previous experience of physical
activity in adults diagnosed with ACS influences engagement with physical

activity during CR.
2.2 Methodological justification for a systematic review

A systematic review provides an opportunity to bring together previous research

on a subject to assess the effectiveness of an intervention or understand how
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an intervention works and for whom it works (Munn et al., 2018). Literature
highlights the strengths and weaknesses of the systematic review process.
Strengths include the rigour of the systematic search and analysis strategies,
which can reduce bias and form the basis for new theory. Weaknesses include
literature being limited to primary studies, as opposed to including policy and
practice literature (Grant & Booth, 2009). Adopting a rigorous process can
ensure only relevant and high-quality primary research is included within the
review (Munn et al., 2018). A systematic review can provide a comprehensive
search of empirical evidence and offer a critical synthesise of primary studies
related to a specific review question (Noyes et al., 2018). Finally, a systematic

review can inform practice and future research (MacLure et al., 2016).

Contemporary qualitative research has explored the perceptions and
experiences of adults diagnosed with ACS and their engagement with physical
activity during exercise-based CR. However, the focus of these studies varied,
making it difficult to understand how previous experience of physical activity in
adults diagnosed with ACS influences engagement with physical activity during
CR. Therefore, to inform practice and future research, this study provided the
first qualitative systematic review critically synthesising what was known about
previous experience of physical activity in adults diagnosed with ACS. It sought
to understand how this prior experience influenced engagement with physical

activity during cardiac rehabilitation.

2.3 Aim

This qualitative systematic review aimed to examine evidence describing

patients’ perceptions and experiences, and synthesise what was known about
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how previous experience of physical activity in adults diagnosed with ACS

influenced engagement with physical activity during cardiac rehabilitation.

2.4 Methods

This study is a qualitative systematic review using a thematic synthesis to
produce conclusions from previous research (Thomas & Harden, 2008). This
systematic review followed the Enhancing transparency in reporting the
synthesis of qualitative research (ENTREQ) framework, which supported the

rigorous synthesising of qualitative studies (Tong et al., 2012).

2.4.1 Registration of the qualitative systematic review protocol

To increase transparency and trustworthiness of the findings, best practice
encouraged pre registering the systematic review (Stewart et al., 2012). This
registration reduces the risk of others duplicating similar work (Tong et al.,
2012). The review protocol was registered with PROSPERO - registration
number is CRD42018096573.

https://www.crd.york.ac.uk/PROSPEROQO/display record.php?RecordlID=96573

2.4.2 Search methods

This review comprehensively searched peer-reviewed literature accessed from
database searches of MEDLINE, CINHAL, PsycINFO and Embase between
October 2017 and January 2018 using a pre-piloted search strategy to identify
relevant qualitative evidence. The strategy was based on previous work
undertaken in a recent clinical guideline review, SIGN 150 (Scottish
Intercollegiate Guidelines Network, 2017). The national guidelines offered an
up-to-date systematic review protocol, with the search stems being listed under

the sub heading within the search narrative (Scottish Intercollegiate Guidelines
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Network, 2017). An expert librarian was consulted since this review was part of
a PhD project and the researcher was inexperienced at systematic reviewing.
All medical subject headings in the SIGN list were exploded, for example, heart
disease and rehabilitation. The use of truncation, symbolised by an asterisk*, for
example, exercis*, expanded the stem of the key word and search for all
endings of the word, including different spellings (Bettany-Saltikov, 2016). The
key words, such as Acute Coronary Syndrome or ACS, were entered
individually and searched within the title and abstract. All individual searches
were combined using the ‘OR’ Boolean operator to form one single group. To
produce the final number of citations, the overall groups were combined with the
use of ‘AND’. Examples of the full electronic search strategy for Embase and

MEDLINE, are included within Appendix 1.

The search strategy for MEDLINE was duplicated for CINHAL and PsycINFO.
The total number of citations was saved in EndNote X8 (Clarivate™ , 35T3
Boston, MA 002210) and screened for duplicates. To support the robust
approach to the search strategy, cross-checking with supplementary methods,
such as reference lists, citation tracking and hand searching was also

completed (MacLure et al., 2016).

2.4.3 Study selection

Studies were eligible for selection if they:

1. Were primary qualitative studies that collected participant views,
experiences, perceptions and perspectives of physical activity.
2. Included individuals diagnosed with ACS and treated with CABG or PCI.

3. Included adults 18 year of age or above.
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4. Included individuals eligible to attend cardiac rehabilitation or secondary
prevention

5. Were published in English as the systematic review was part of a PhD
project with time and resource constraints.

6. Were published between 1990 and end of 2017. This time period
represents the changes in the treatment of ACS, in particular the
revascularisation treatments of PCl and CABG, and the introduction of

exercise-based CR to recent clinical guidelines.

Studies were excluded from selection if they:

1. Focused on other types of heart disease such as heart failure.
2. Included only quantitative data.
3. Were not published in English.

4. Were letters, commentaries, reviews or discussion papers.

To improve the rigour and ensure the search is effective, a standardised tool is
recommended (Aromataris & Riitano, 2014). The current study adopted the
Population, Exposure, Outcomes (PEO) framework (Appendix 3) (Bettany-
Saltikov, 2016) because this is considered suitable for qualitative questions. In
this case, the outcome was seeking patient views or experiences of the

exposure (MacLure et al., 2016) (Table 2-1).

Table 2-1: Population, exposure and outcomes framework for this study

Population Exposure Outcomes

Adults age 18 years or over Cardiac rehabilitation/therapy/ Experiences, views perceptions
diagnosed with ACS, M, programme or secondary or perspectives of physical
NSTEMI, STEMI, heart attack, prevention rehabilitation/ activity, fitness, exercise,

heart disease, unstable angina, programme/therapy exertion, sport
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including patients treated with
PCl or CABG

Systematically screening of the titles and abstracts is the first step in selecting
studies for inclusion in the systematic review (Aromataris & Riitano, 2014). To
reduce bias and offer rigour, it is recommended that two or more researchers
independently undertake an assessment of the articles using a screening tool
(Boland et al., 2014). In this review, the primary reviewer (SMcH) and the
second reviewer (CH), a research fellow, independently screened all titles and
abstracts and the PEO screening selection tool was applied to all articles to
determine whether each study was relevant to the review question. Further
duplicate citations were identified and removed during this stage. In addition,
the primary reviewer scanned all references and completed a search of the
internet using the key words. Both reviewers agreed which articles should be
retained for full reading. Any differences of opinion regarding the articles were

resolved with discussion and documented (Appendix 4).

The next step was reading and systematically examining the full text for each of
the identified articles. The PEO screening selection tool that was used to sift
the titles and abstracts was modified to form a study selection template to
support inter and intra-rater reliability. The selection template converted the
inclusion and exclusion statements into questions specified the outcome related
to previous physical activity. It offered predetermined criteria from which to
assess the articles selected for full review, ensuring only the studies which
answered ‘Yes’ to all criteria were included in the next stage of the review

process.
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2.4.4 Data extraction and analysis

Data were extracted using a Microsoft Excel spreadsheet (Microsoft
Corporation, St. Redmond, WA, USA) to allow for assessment of study quality
and evidence synthesis. The primary reviewer (SMcH) extracted author,
publication year, location, title, research aim, setting, participant characteristics

methodology, and main results.

2.4.5 Quality appraisal

Prior to the synthesis of the final papers, the quality of each study was
assessed to avoid the risk of bias (Noyes et al., 2008). The quality appraisal
process systematically examined each study, not to discount any study from the
review, instead to critically appraise the strengths and weaknesses of the
research (Bettany-Saltikov, 2016). The Consolidated criteria for reporting
qualitative research (COREQ), a 32-item checklist was used to promote the
explicit and comprehensive reporting the of primary studies (Tong et al., 2007).
The COREQ tool encourages the reviewer to make judgments regarding the
reporting of study methodology, philosophical background, data collection
methods, interpreted findings, all domains specifically aligned with
trustworthiness in qualitative research (Tong et al., 2012). The primary reviewer
(SMcH) evaluated each study against the COREQ items. To support the
robustness of this process a sample of three studies were evaluated by a

second reviewer (CH) and evaluations were found to be similar.

2.4.6 Data synthesis

To generate new insights from the primary studies there was a need to identify

a suitable method to synthesise the qualitative data. This review was
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exclusively qualitative, meaning that the primary studies were limited in number
and included varying reporting styles, including ‘thin’ description and multiple
quotations. Therefore the thematic synthesis methodology recommended by
Thomas & Harden (2008) was best suited to accommodating the aim. This
methodology offered an explicit and transparent method of reducing the data
whilst embracing the requirements of a systematic review (Thomas & Harden,

2008).

The findings of the studies did not directly address the study review question, a
similar situation to Thomas & Harden’s example referred to in the methods for
thematic synthesis (Thomas & Harden, 2008). In order to avoid restricting the
data analysis process and risk reducing the possibilities in the findings, the
qualitative systematic research question was temporarily “put to one side” and
the detailed methods for thematic synthesis, stage one were applied. The
analysis process began with free line-by-line coding of all text labelled ‘results’
or ‘findings’ within the twelve studies. The verbatim text, extracted from the
results section of the studies by one reviewer (SMcH), was placed within a
Microsoft Excel spreadsheet (Microsoft Corporation, St. Redmond, WA, USA).
The text included participant quotations, themes, sub-themes and the findings
of the original authors. One reviewer (SMcH) coded each line of text and the
second reviewer (CH) independently crosschecked paper versions. The “free”
codes were presented in a column, headed “inductive analysis”, created
inductively and representing the meaning of the text. All inductive codes were
placed within a bank of codes (Appendix 5) (Thomas & Harden, 2008). This
produced 65 initial inductive codes. One reviewer, (SMcH), looked for
similarities and differences between the codes within the primary studies

grouping the codes into new codes, which captured the meaning of each group
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of codes to develop nine themes. The nine themes were recorded along with
example participant quotations. The analysis continued, and the nine
descriptive codes were re-examined for consistency of interpretation and
thereafter written up by one reviewer (SMcH), and checked by the second
reviewer (CH). The descriptive themes remained close to the original studies.
The themes were then re-examined by two reviewers (SMcH and CH). The
development of analytical themes was achieved through discussion and a
repeating cyclical process of examining themes, (Thomas & Harden, 2008). To
support the robustness of the analytical process, two reviewers (SMcH and CH)
cross-checked the analytical themes in relation to the review question. The
analytical themes offered a new interpretation and went beyond the primary

studies.

2.5 Results of the systematic review

From 486 studies, 12 qualitative papers met the criteria for inclusion within the

qualitative systematic review (

Figure 2-1)
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Records identified through Additional records identified
database searching through other sources
g (n=484) (n=2)

: l

Records after duplicates removed
(n=2364)
Records screened Records excluded (n = 330)
(n = 364) —» (not ACS diagnosis,
outside age parameters,

not eligible for or attending CR
|not qualitative primary research
not published in English)

.! Full-text articles assessed |——| Full-text articles excluded:
g’ for eligibility Quantitative methods (n = 2)
w (n=34) No perceptions of previous

physical activity (n=18)
Abstract only for PhD (n = 2)

Studies included in
qualitative synthesis
(n=12)

Included

Figure 2-1: PRISMA diagram: flow of studies in the systematic review
2.5.1. Characteristics of studies

Twelve international studies from Canada (n=2), USA (n=1), Sweden (n=1) and
the UK (n=8) represented 388 participants (women n=118, men = 270). The
mean age reported ranged from 56 to 73 years who were diagnosed with ACS
(n=3), MI (n=7) and patrticipants post Ml and CABG (n=1) and type 2 diabetes

(n=1) (Table 2-2).

The years of publication spanned, and included 2004 to 2017. Studies reported

populations to include white/Caucasian, British, Irish, Black Caribbean, Indian
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and Pakistani, with one study restricting the inclusion criteria to individuals living
in British Columbia, self-identifying as Punjabi Sikh (Galdas et al., 2012). Few
studies reported marital status (42%) and a limited number of studies reported
occupational status (42%). All studies recruited participants from the inpatient
or outpatient pathway of CR services. The majority of studies collected data via
semi-structured interviews (n=11); nine studies collected data using face to face
methods and two were conducted by telephone. One study collected data from

focus groups.
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Table 2-2:

Study Characteristics

Author Title Research question Source of Participants  Sex Method Results
/Year/ /Aim participants  (Including (n)
Country number)
Back et. al. Important aspects in relation to  To explore aspects  Both at STEMI, M(11) Content The results of the analysis identify four
(2017) patients' attendance at that influence inpatient NSTEMI, F (5) analysis main categories influencing the patients’
exercise-based cardiac patients' attendance CCU phase unstable ability or will to attend exercise-based CR.
rehabilitation - facilitators, at exercise-based landatCR  angina, PCI (i) The patients’ previous experience of
Sweden barriers and physiotherapist's CR after acute CAD  programme (n=16) mean exercise influenced attitudes to exercise
role: a qualitative study and the role of the phase Il age 64.5 yrs. during exercise-based CR. (ii) How well the
physiotherapist in CR staff during the acute phase met the
patients' attendance patients’ needs in relation to exercise-
based CR. (iii) Important prerequisites for
attending exercise- based CR include the
physiotherapists role, patients’ self-image,
self-efficacy and practical factors. (iv) The
patients’ future ambitions with regard to
exercise. Increased awareness of
mortality and fear related to exercise
influence attendance at exercise-based
CR.
Clark et. al. Promoting participation in To compare CR MI, CABG M(33) Framework Participants reported beliefs that influenced
(2004) cardiac rehabilitation: patient decision making in programme (n=44) F(11) method of attendance decisions related to self, CHD,
Scotland choices and experience relation to cardiac 66 yrs. analysis CR, other attending patients and health

rehabilitation
attendance in users,
non-users and
patients with high
attrition rates

professionals’ knowledge.
Embarrassment about group or public
exercise negatively influenced attendance.
Those who attended reported increased
faith in their bodies, a heightened sense of
fitness and a willingness to support new
patients who attended.
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Cleary et. Perceptions of exercise and To describe factors Phase 1 CR  MI, CABG M(23) Descriptive Influences varied across time points.
al.. quality of life in older patients that influenced inpatient (n=28) mean F(5) content Motivators included that it felt good to
(2015) in the United States during the  adherence to age 73 yrs. analysis exercise and the belief that exercise
USA first year following coronary exercise, and improves physical health. Barriers to
artery bypass surgery perceptions of exercise included time, weather and
activity limitations pain/injuryl/iliness.
and health-related
quality of life
Cooper et. A qualitative study To elicit patients' Phase 1 CR  AMI (n=13) M(9) Phenomen- Beliefs about course content, perceptions
al. investigating patients' beliefs beliefs about the mean age 56  F(4) ology IPA of exercise, the benefits of CR and CR
(2005) about cardiac rehabilitation role of the cardiac yrs. knowledge influenced attendance
England rehabilitation course decisions. Some viewed CR as important
following myocardial to recovery, others misunderstood the role
infarction of exercise. Cardiac misconceptions were
present and negatively influenced
attendance.
Dale et. al. "I'm No Superman": The research CR CHD and M(16) Ethnography Men assumed two positions to regain a
(2015) Understanding Diabetic Men, guestion is unclear. Type 2 sense of competency lost in iliness: (a)
Canada Masculinity, and Cardiac This papers reports Diabetic working with the experts and (b) rejection
Rehabilitation findings from study (n=16) mean of biomedical knowledge. The findings
of gender and co- age 66 yrs. emphasize the priority given by the
morbidity in male participants to the rehabilitation of a
CR participants positive masculine identity.
Galdas et. Punjabi Sikh patients' To explore the CR MI within M(10) Phenomen- Perceived barriers to engagement in
al. perceived barriers to engaging  perceived barriers programme past 6 F (5) ology physical activity included difficulty in
(2012) in physical exercise following to engaging in months determining safe exertion levels
Canada myocardial infarction physical activity (n=15) mean independently; fatigue and weakness;
among Canadian age 65.6 yrs. preference for informal exercise; and

Punjabi Sikh
individuals who
have suffered an Ml

migration related challenges.
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Herber et. al.  Just not for me' - contributing To explore what post phase ACS (n=25) M(18) mixed Major influences on participation were

(2017) factors to nonattendance/ reasons non- Il CR mean age 62 F(7) methods - reported to be personal factors,

Scotland non-completion at phase IlI attenders and non- yrs. thematic programme factors and practical factors.
cardiac rehabilitation in acute completers give for analysis Significant barriers to CR attendance were
coronary syndrome patients: a  their patterns of that participants perceived themselves
qualitative enquiry participation or non- unsuitable and lack of knowledge and/or

participation in misconceptions about CR.
cardiac rehab and

how future uptake

could be enhanced

Hird et. al. Getting back to normal': To determine Cardiac care CABG & M(34) Descriptive Many patients associated CR with recovery

(2004) Patients' expectations of patients' unit - valve F (16) study, and exercise. The majority of patients

Scotland cardiac rehabilitation expectations of inpatient surgery Framework reported receiving information about CR

cardiac (n=50) analysis and half of patients were positive about
rehabilitation and (M) 63 yrs. attending CR with the most important factor
how these might (F) 62 yrs. being the exercise component. Barriers to
influence CR include difficulty with transport and
participation in family commitments.

cardiac

rehabilitation

programmes

Jones et. al.  DNA' may not mean 'did not To explore patients' BRUM trial— MI, PTCAor M(33) The Reasons given for non-attendance and

(2007) participate”: a qualitative study  reasons for non- CR CABG F(16) framework non-completion of CR were that patients

England of reasons for non-adherence participation in or programme (n=49) mean method participated in alternative exercise activities
at home and centre-based non-adherence at age 62 & 63 and other health problems prevented
cardiac rehabilitation home and centre- yrs. participants from exercising as much as

based cardiac
rehabilitation

they had expected. Non-adherers found
some aspects of CR helpful and had made
lifestyle changes. Lack of motivation to
attend CR was the main reason for non-
adherence in home programme,
particularly for females.
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McCorry et. Perceptions of exercise among To explore in detail GP practice MI (n=14) M(8) Constant Participants did not recognise the
al. (2009) people who have not attended  patients' beliefs mean age 64 F (6) comparative  cardiovascular benefits of exercise, and
Northern cardiac rehabilitation following  about exercise for yrs. analysis perceived keeping fit through daily
Ireland myocardial infarction promoting recovery activities as sufficient for health. Health
from MI within the professionals were perceived to downplay
context of cardiac importance of exercise and CR, with
rehabilitation among medication viewed as more important for
men and women health than exercise.
who did not attend
formal CR
programme
Robertson Embodied masculinities in the ~ To explore men's CR Ml M(34) Secondary The analysis generated four overarching
et. al. (2010) context of cardiac experiences of their mentioned in analysis - themes as follows: Embodied emotionality
England rehabilitation embodied selves in data (n=34) retrospective  includes men’s expression of emotions
the context of a 48-84 yrs. interpretation  related to their body. Renegotiated
cardiac embodiment includes reference to the
rehabilitation men’s thoughts and feelings of their body
programme? prior to their cardiac event when compared
to after their cardiac event. Embodiment
and fitness refers to the renegotiation of
the male identity and knowing the hidden
body refers to an improved awareness of
signals from within the body.
Shaw et. al. Pre-exercise screening and Patients' attitudes Primary care  MI, Angina, M(41) No The majority of patients were positive
(2012) health coaching in CHD towards and CVvD CHD, PCI F (43) theoretical about CR referral. Patient barriers to
Scotland secondary prevention: a experience of a secondary (n=84) mean framework attending and completing included belief
qualitative study of the patient  lifestyle intervention  prevention age 69.9 yrs. reported — that they were sufficiently active already,
experience (specifically around  clinic at 1 constant the existence of other health problems,
exercise behaviour) year follow comparative  feeling unsupported in the CR exercise
up analysis class and competing demands.
Legend = CCU = Coronary Care Unit NSTEMI = non-ST elevation myocardial infarction PCI = Percutaneous coronary intervention

STEMI = ST elevation
myocardial infarction

MI = myocardial infarction
AMI = Acute myocardial infarction
CAD = Coronary artery disease

PTCA = Percutaneous transluminal coronary angioplasty
CABG = Coronary artery bypass graft
CVD = Coronary vascular disease
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2.5.2 Methodological quality of studies

All studies had relevant ethical approvals. The comprehensiveness of reporting
varied across the studies, with the number of criteria fulfilled ranging from 13-
24. ltems most frequently reported related to trustworthiness in study design
and reporting of findings. Items less likely to be reported concerned
transparency about the research team and relationship with participants (Table
2-3). Papers were not excluded based on the quality but the data synthesis

process started with studies reporting the highest number of items.

Research team and reflexivity

The research team characteristics and relationship with participants was poorly
reported across six studies (Cleary et al., 2015; Dale et al., 2015; Hird et al.,
2004; Jones et al., 2007; Robertson et al., 2010; Shaw et al., 2012). The
personal characteristics of the research team, including identity, gender,
occupation, credentials, experience and training, are minimally reported. One
study did not critically examine the gender of the researcher in relation to the
influence this may have on data collection in a purposive all male sample (Dale
et al., 2015). Nine studies failed to report items related to the researcher
relationship with the participants, resulting in the inability to understand what
measures were taken to safeguard the data from researcher bias (Clark et al.,
2004; Cleary et al., 2015; Dale et al., 2015; Herber et al., 2017; Hird et al.,
2004; Jones et al., 2007; McCorry et al., 2009; Robertson et al., 2010; Shaw et

al., 2012).
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Table 2-3: Overview of the consolidated criteria for reporting qualitative research (COREQ) quality assessment

Studies

Back et. al.
al. (2004)
Cleary et.
al. (2015)
Cooper et.
al. (2005)
Dale et. al.
(2015)
Galdas et.
al. (2012)
Herber et.
al. (2017)
Hird et. al
(2004)
Jones et.
al. (2007)

(2017)
Clark et.

Robertson

et. al.
al. (2012)

McCorry
et. al.
(2009)
(2010)
Shaw et.

Domain 1: Research team and reflexivity

Personal characteristics
Interviewer/facilitator
Credentials

Occupation

X X X X

Gender

X X X X X
X X X X

Experience & training
Relationship with participants

x
x
x

Relationship established
Participant knowledge of the interviewer X X X

Interviewer characteristics X X

X X X X X

Domain 2: Study design

Theoretical framework
Methodological orientation and Theory
Sampling

Method of approach

X X X X
x
x
X X X X
X X X X
X X X X
x

Sample size

x
X X X X X
x
X X X X

Non-participation X

X X X X X
X X X X X

X X X X
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Setting

Setting of data collection
Presence of non-participants
Description of sample
Data collection
Interview guide

Repeat interviews
Audio/visual recording
Field notes

Duration

Data saturation
Transcripts returned

Domain 3: Analysis and findings

Data analysis

Number of data coders
Description of the coding tree
Derivation of themes
Software

Participant checking
Reporting

Quotations presented

Data and findings consistent
Clarity of major themes
Clarity of minor themes

X X X X

X X X X

X X X X

X X X X

X X X X

Legend: X = discussed in publication
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Study Design

Most studies achieved positive ratings on elements of the study design (n=10)
with missing items related to data collection methods. The most frequently

reported items include sampling, sample size and setting of the data collection.

Four studies did not report the methodological orientation underpinning the
study (Clark et al., 2004; Hird et al., 2004; Jones et al., 2007; Shaw et al.,
2012). Interestingly, three studies collected data from participants recruited to a
guantitative study yet did not mention the qualitative study to be included within
a mixed methods design (Clark et al., 2004; Jones et al., 2007; Shaw et al.,

2012).

All studies reported the sample size. Two studies did not report the method of
approaching participants, resulting in the inability to assess selection bias
(Cleary et al., 2015; Hird et al., 2004) . Fifty percent of studies failed to report
non-participation (Back et al., 2017; Clark et al., 2004; Dale et al., 2015; Galdas

et al., 2012; Herber et al., 2017; Hird et al., 2004).

All studies reported the setting for interviews. One study reported interviewing
participants within the cardiac unit of the hospital, five days after CABG surgery
(Hird et al., 2004). In this setting, multiple factors may have resulted in data
being restricted. One study reported non-participants, i.e., family members, to

be present during the interview (Jones et al., 2007).

Four studies did not report sample characteristics in the findings (Clark et al.,
2004; Cooper et al., 2005; McCorry et al., 2009; Robertson et al., 2010).
From seven items related to data collection, reporting was poor, ranging from

one to four items. Three studies did not report the interview guide (Dale et al.,
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2015; Jones et al., 2007; Robertson et al., 2010), and three failed to report the
duration of the interview (Cleary et al., 2015; Dale et al., 2015; McCorry et al.,
2009). Nine studies did not report data saturation (Back et al., 2017; Clark et al.,
2004, Cleary et al., 2015; Cooper et al., 2005; Dale et al., 2015; Hird et al.,

2004; Jones et al., 2007; Robertson et al., 2010; Shaw et al., 2012).

Nine studies report capturing data from audio recordings (Back et al., 2017;
Clark et al., 2004; Cleary et al., 2015; Cooper et al., 2005; Galdas et al., 2012;
Herber et al., 2017; Jones et al., 2007; McCorry et al., 2009; Shaw et al., 2012),
whilst one failed to report the method of recording the data (Dale et al., 2015).
One study reported capturing the data with written notes whilst in the ward
setting (Hird et al., 2004). This method of data collection may have increased
the risk of data being compromised, i.e. the need for rapid handwriting resulting
in missing data or undecipherable notes. None of the studies reported returning

the transcripts to the participants for comment or correction.

Analysis and findings

Studies reported between one and four items of the five items in this domain.
Four studies failed to report a description of the coding tree (Galdas et al., 2012;
Hird et al., 2004; McCorry et al., 2009; Shaw et al., 2012), and three studies
failed to report the derivation of themes (Galdas et al., 2012; Hird et al., 2004,
Shaw et al., 2012). Two studies failed to report the number of coders or who
coded the data (Cleary et al., 2015; Galdas et al., 2012). One study did not
report all three items related to coding and theme development, items important
to the credibility of the study findings (Galdas et al., 2012). All studies presented
guotations within the results section. Eight studies failed to report minor themes

(Back et al., 2017; Clark et al., 2004; Galdas et al., 2012; Hird et al., 2004;
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Jones et al., 2007; McCorry et al., 2009; Robertson et al., 2010; Shaw et al.,

2012).

This study did not exclude papers based on the quality of reporting.

2.5.3 Results of thematic synthesis

In the synthesis, previously active adults diagnosed with ACS, were influenced
to engage in physical activity (PA) during CR by communication factors that
involved both their self-perceptions of an exercise identity and their experience
of CR. The overarching communication factors included two subthemes; ‘post
event communication and advice’ and ‘expectations of exercise-based CR’.
Advice given post event and during CR provided the context for decisions about

engagement with exercise-based CR.

One of the two major themes involved with communication factors, ‘self-
perceptions of an exercise identity’, influenced the perceived need for exercise-
based CR. Exercise identity was formed by the influence of five subthemes:
‘motivators to exercise’, ‘self-confidence in physical ability’, ‘exercise self-
reliance’, ‘perceptions of fithess identity’ and ‘perceptions of severity of cardiac
condition’. The second major theme involved with communication factors
‘experience of exercise-based CR’ was formed by the influence of two

subthemes: ‘age appropriateness of CR’ and ‘appropriateness of CR exercise’.

When communication factors, major themes and sub themes were combined,
the novel model of engagement was developed (Figure 2-2). Depending on the
interaction of ‘self-perceptions of an exercise identity’ and the ‘experience of
exercise-based CR’, three resultant influences on physical activity were

identified as knowledge of appropriate exercise levels and benefits of CR for
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Communication (post-event and during exercise-based CR)

Non-attendance | | Dropout Adherence

Identified resultant influences on physical activity levels ‘

Knowledge of appropriate exercise levels |
and benefits of CR for secondary prevention

Low ——)  High
Improvements in fitness levels Return to previous or
Unknown  qu——— improved fitness levels
Social support for physical activity Pestsipporiiom. |
CR group

Family and friends

Figure 2-2: Model of engagement in physical activity during CR
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secondary prevention, improvements in fitness level and social support for

physical activity post cardiac event.

2.5.4 Descriptive overview of analytical themes and sub themes

Theme: Communication Factors

This theme refers to the experience of CR exercise communication post event
and during exercise-based CR which provided the context for decisions about

engagement with exercise-based CR.

Sub-theme: Post-event communication and advice

Post-event communication and advice represented participant reflections about
the invitation to attend CR, and the information received from health
professionals during the inpatient stay and period after discharge. Post-event
communication issues included participants being uncertain about the purpose
of CR (Cooper et al., 2005; Herber et al., 2017; Hird et al., 2004). When
discussing communication during the inpatient stay, some referred to the
“cardiac” element as indicating the programme to be about “the heart” (Herber
et al., 2017; Hird et al., 2004). A few acknowledged the programme to include
health education (Herber et al., 2017). Others did not view CR as a medium to
foster long-term behaviour change and instead believed the aim was to return
the individual to their normal level of functioning prior to the event (Herber et al.,

2017; Hird et al., 2004; McCorry et al., 2009).

“Non-completers and non-attenders were just as likely as completers to

be uncertain about the purpose of the programme.” (Herber et al., 2017)

When communication meant that participants associated CR primarily with

exercise (Clark et al., 2004; Cooper et al., 2005; Hird et al., 2004), some felt
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embarrassment at the idea of group exercise (Clark et al., 2004; Cooper et al.,
2005; Hird et al., 2004). For a few participants who felt able to exercise
independently, this meant attendance was not considered necessary (Cooper et

al., 2005; Herber et al., 2017)

“...men who perceived cardiac rehabilitation as mainly 'gym-work' felt
they could undertake this independently by joining a local gym or

exercising at home.” (Cooper et al., 2005)

Communication factors that improved early decision-making and encouraged
engagement included reinforcement of the benefits of attending exercise-based
CR (Back et al., 2017; Cooper et al., 2005; McCorry et al., 2009). Other
communication factors that positively contributed to attendance included
information about types of exercise-based CR activity and reinforcement of the
prospect of a supervised exercise environment (Back et al., 2017; Cooper et al.,
2005). Participants who did not attend suggested improvements to initial
communication could include specific details about the aims and objectives of
the exercise sessions, including specific detail of the start date (Béack et al.,

2017; Clark et al., 2004; Herber et al., 2017; McCorry et al., 2009).

Sub-theme: Expectations of exercise-based cardiac rehabilitation

Post event communication and communication during CR influenced both
prospective and reflective expectations of exercise-based CR. Participant
expectations of the exercise programme were discussed within five studies
(Back et al., 2017; Clark et al., 2004; Herber et al., 2017; Hird et al., 2004; Shaw
et al., 2012). Expectations included accessing individualised exercise advice,
regaining fitness, and support with identifying exertion levels (Clark et al., 2004,

Herber et al., 2017; Hird et al., 2004; Shaw et al., 2012). For participants post
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MI, accessing psychological and emotional support in relation to fears about
exercise and trusting staff to be experts in exercise were important factors in
engagement decisions (Back et al., 2017; Clark et al., 2004; Hird et al., 2004;

Shaw et al., 2012).

“It was reassuring that the physiotherapists were present. | thought |
would never dare to run because my heart would start beating faster.”

(Back et. al. 2017)

When communication created expectations and when individual expectations
corresponded with the CR experience, individuals engaged with CR exercise,
for example individuals completing the CR programme expected and received
moral support, encouragement and peer support (Herber et al., 2017; Shaw et
al., 2012). In contrast, when expectations did not correspond with the
individual's experience, the participants withdrew and stopped engaging in the
exercise programme (Clark et al., 2004; Herber et al., 2017; Shaw et al., 2012).
Some individuals expected their cardiovascular fitness to be monitored and to
receive regular feedback related to the exercise sessions, for example
individualised information regarding their exercise progress (Herber et al., 2017;
Shaw et al., 2012). In addition, participants wanted individualised exercise
sessions to accommodate ability, breathlessness and provide reassurance
regarding levels of pain and discomfort (Herber et al., 2017). When the
aforementioned expectations were not experienced, the participants dropped

out of the programme (Herber et al., 2017).

For individuals who did not attend CR, the initial communication of the exercise-
based CR failed to convince them that their expectations could be met (Back et

al., 2017; Clark et al., 2004; Herber et al., 2017). Issues highlighted were if the
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information was conflicting or vague (Béack et al., 2017; Clark et al., 2004). For
some individuals who were seeking specific advice regarding individualised
exercise goals, the communication before and/or during CR did not fulfil their

expectations (Herber et al., 2017).

“Non-attenders who had previously led active lives and considered
themselves to be fitter than most CR patients wanted a regime that had

goals tailored to their level.” (Herber et al., 2017)

A few participants reported disappointment in relation to their expectations
(Shaw et al., 2012). Participants felt unsupported during the exercise sessions
and found the exercise activities to be the same as their existing activities and

of no additional value (Shaw et al., 2012).

Theme: Self-perceptions of an exercise identity

This theme refers to an individual’s perception of self that influences the
perceived need to engage with physical activity during CR. Exercise identity is

formed from the influence of the following five subthemes.

Sub-theme: Motivators to exercise

Motivators to exercise represented influences for re-engaging with previous
exercise and attending exercise-based CR. Participants were motivated to
return to previous activities (Cleary et al., 2015; McCorry et al., 2009), in which
exercise was part of a previous ‘habit’ (Cleary et al., 2015) or routine (Back et

al., 2017).

“I've just done it for so many years, | mean, it’s just my reqular routine.”

(Cleary et al., 2015)
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Previously active participants identified motivators to exercise, including social
support from family or friends (Cleary et al., 2015; Galdas et al., 2012; McCorry
et al., 2009) and goal setting (Back et al., 2017), for example weight control or
increasing their fitness. For participants during the early stages of recovery who
had not yet started CR, a self-driven motivation was to return to ‘normal’, and,
for some, this included returning to previous activity levels (Béack et al., 2017;
Cleary et al., 2015; Hird et al., 2004). Participants who were not previously

active lacked motivation to exercise and social support (Cleary et al., 2015).

A motivator to attend exercise-based CR was determining appropriate exertion
levels (Hird et al., 2004; Shaw et al., 2012), and for those post-surgery, to

improve physical health (Cleary et al., 2015; Hird et al., 2004).

“Doesn’t bother me. | think it will be useful to get back to exercising to

know how much to do” (Hird et. al. 2004)

During attendance, motivators to exercise included enjoyment, familiar
activities, feeing safe during exertion (Back et al., 2017; Dale et al., 2015;
Galdas et al., 2012), and believing in the health benefits of exercise; for
example, the contribution of exercise towards reducing secondary prevention

risks (Back et al., 2017; Clark et al., 2004; Robertson et al., 2010).

“It has always been obvious to me to exercise regularly to feel good. But
now it is even more important after the myocardial infarction, to make

sure it does not happen again” (Back et. al. 2017)

Some attenders suggested that post-programme motivational support could be
beneficial for the longer-term maintenance of exercise (Back et al., 2017; Shaw

et al., 2012).
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Subtheme: Self-confidence in physical ability

Self-confidence in physical ability reflected perceptions of how participants felt
about their ability to re-engage in physical activity after the cardiac event. Those
communicating high self-confidence felt able to return to their previous physical
activity and did not engage with exercise-based CR (Back et al., 2017; Cooper
et al., 2005; Herber et al., 2017; McCorry et al., 2009). Higher levels of self-
confidence reported in studies capturing data during the early weeks of the
recovery process corresponded to participants who were likely to reject health
professional support and information, instead believing in their own knowledge
of exercise (Cooper et al., 2005; Herber et al., 2017). Participants who did not
attend did not see value in exercise-based CR (Herber et al., 2017; McCorry et

al., 2009).

“After | got over the initial period of fear, | got more confident so | didn’t
feel | needed any support and | didn’t want to be runnin’ to places where

I hadn’t time to go ....” (McCorry et al., 2009)

Exercise-based CR was rejected if it was perceived that the programme
activities were similar to previous activities, resulting in confidence to return to

activities independently (Cooper et al., 2005; Herber et al., 2017).

“l thought I could do better myself in a sense. | mean I've got an
exercise bike, lots of work to do. | always looked upon physical work as

exercise. That's what kept me fit all these years” (Herber et al., 2017)

Lack of self-confidence to return to previous exercise intensity levels acted as a
facilitator for participants to attend exercise-based CR (Back et al., 2017;

Cooper et al., 2005; Hird et al., 2004). Those planning to attend exercise-based
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CR were seeking to build confidence in their ability to exercise (Cooper et al.,
2005; Hird et al., 2004), or support to regain confidence in fitness levels
(Cooper et al., 2005; Hird et al., 2004). Participants who were not previously
active lacked self-confidence to take part in exercise-based CR (Shaw et al.,
2012). For participants attending CR, even for a few sessions, including the
initial fitness assessment, the exercise component acted as a medium to rebuild
self-confidence in physical activity (Back et al., 2017; Clark et al., 2004; Cleary
et al., 2015; Jones et al., 2007; Robertson et al., 2010; Shaw et al., 2012). For
example, individuals three months after CABG surgery reported feeling
confident to adhere to post-surgical exercise recommendations (Cleary et al.,
2015). Some gained confidence from the support received from CR staff and
others perceived to be similar to themselves (Clark et al., 2004; Robertson et

al., 2010).

“Coming to the exercise programme has made me confident enough to

walk on my own on hills again now.” (Robertson et. al. 2010)

Sub-theme: Exercise self-reliance

Exercise self-reliance represented perceived capability to return to previous
physical activity when considering information received from health
professionals, or experience of exercise-based CR. Exercise self-reliance
included the self-appraisal of previous exercise performance and when
compared against the information communicating CR exercise intensity levels,
influenced decisions of engagement with physical activity during CR (Béck et
al., 2017; Clark et al., 2004; Herber et al., 2017). Additionally, exercise self-

reliance included perceptions of the participant’s physical and/or psychological
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capability to return to previous exercise intensity levels (Béck et al., 2017;

Cleary et al., 2015; Cooper et al., 2005; Herber et al., 2017; Jones et al., 2007).

Decisions about non-attendance included participants perceiving themselves
self-reliant, and having the physical and/or psychological capability to return to
exercise independently (Back et al., 2017; Cooper et al., 2005; Herber et al.,
2017; Jones et al., 2007; Shaw et al., 2012). Some participants reported having
the resources to support their return to exercise, for example, being
knowledgeable about exercise exertion levels (Shaw et al., 2012), feeling able
to reproduce a better exercise programme (Herber et al., 2017), having access
to gym equipment or gym memberships (Cooper et al., 2005; Jones et al.,
2007), or perceiving themselves fitter than the intensity levels of exercise-based

CR (Back et al., 2017; Clark et al., 2004; Herber et al., 2017).

“Some other non-attenders and non-completers felt that exercise
intensity and duration were set far lower than their current level of

physical fitness and so would be of little benefit.” (Herber et. al. 2017)

Interestingly, individuals reporting a reduced physical fitness level also based
decisions of engagement with exercise-based CR on perceptions of exercise
intensity (Cooper et al., 2005; Herber et al., 2017; Jones et al., 2007; Shaw et

al., 2012).

Increasing the dose of exercise increased self-reliance and remained important
throughout attendance (Cleary et al., 2015; Robertson et al., 2010), with a
minority of participants reporting this conflicted with the aims of CR health
professionals (Clark et al., 2004). For some, this resulted in discontinuing their

attendance at exercise-based CR (Clark et al., 2004).
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“You're, trying to step up, you know, the exercise to your capabilities and
they are giving you a row for turning things up too high, like the bike!”

(Clark et al., 2004)

Participants completing CR returned to similar, or improved, levels of fithess

(Back et al., 2017; Clark et al., 2004; Robertson et al., 2010).

‘I mean I'm probably working harder than | did before because I'm fitter”

(Robertson et al., 2010)

Males post-surgery acknowledged that an additional benefit of exercise-based
CR was gaining an understanding about safe upper limits for exercise intensity
(Robertson et al., 2010). The ability to self-pace was reported as a means of

retaining control thereby increasing self-reliance (Robertson et al., 2010).

Sub-theme: Perceptions of severity of cardiac condition

Severity of illness referred to perceptions of the seriousness of illness either
before or after the cardiac event and/or surgery (Dale et al., 2015; Robertson et
al., 2010). Severity of iliness included comparisons with others perceived to be
more suited to the exercise-based CR (Back et al., 2017; Clark et al., 2004;
Herber et al., 2017). Regardless of age, stage of recovery or whether the
participants were post cardiac event or surgery, perceptions about illness
severity were reduced if participants believed that physical activity had not been

limited (Clark et al., 2004; Cleary et al., 2015).

“The doc doesn’t have me on any limits or anything ... | can pick up to 40
pounds ... | can move my arms up and down. So it hasn’t been physically

straining to do something.” (Cleary et al. 2015)
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This was also the case for those who perceived that they could manage their
condition, that their heart attack was ‘mild’ (Back et al., 2017; Herber et al.,
2017; McCorry et al., 2009), and that medical management had helped

recovery, meaning that exercise-based CR had no value (McCorry et al., 2009).

“Such respondents (non-attenders and non-completers) often believed
they have had a ‘mild heart attack’ less serious than other cardiac

patients.” (Herber et al., 2017)

Individuals attributing their diagnosis to stress dismissed the cardiac event as
merely an interruption and in playing down the threat of future events indicated
these would be down to “tough luck” (Clark et al., 2004). Some participants
reported seeing themselves as ‘slower’ or ‘weaker’ after their cardiac event and
indicated the attendance at CR acted as a reminder of illness (Herber et al.,
2017). Participants with no previous illness history reported that illness
threatened their self-identity (Herber et al., 2017), and attendance at CR was
perceived to accommodate individuals who were ‘illness-focused” (Clark et al.,

2004).

In contrast, for some an awareness of mortality and a fear of death affected
exertion levels, and was suggested to be both a facilitator and a barrier to
attendance at CR (Back et al., 2017; Clark et al., 2004; Cooper et al., 2005).
Non-engagers with exercise-based CR reported self-limiting exercise intensity
due to fear and believing cardiovascular risks were negatively associated with
exercise exertion (Cleary et al., 2015; Herber et al., 2017; McCorry et al., 2009).
For participants post Ml, attending exercise-based CR reduced fear about
exertion levels (Back et al., 2017). Some males admitted to having previously

reduced the severity of their illness symptoms prior to their cardiac event,
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indicating this action resulted in feelings of moral inadequacy and a desire to be
“vigilant” to physical signs from within their body after the cardiac event (Dale et
al., 2015; Robertson et al., 2010). These reflective accounts positively
influenced decisions to attend exercise-based CR for support (Dale et al., 2015;
Robertson et al., 2010). The existence of comorbidities was an issue for non-

attendance (Jones et al., 2007).

Sub-theme: Perceptions of ‘fithess identity’

Participants perceived they had a “fitness identity”. They referred to the ‘self’ to
differentiate themselves and their abilities in relation to exercise-based CR, or
during comparisons with others for whom they perceive the CR programme was
more suited (Back et al., 2017; Clark et al., 2004; Dale et al., 2015; Herber et
al., 2017). Participants not attending or not completing CR, described
themselves as ‘not the sporty type’ (Back et al., 2017), or appraised
themselves, ‘fit’, ‘fitter’ or more able than others (Clark et al., 2004; Dale et al.,

2015; Herber et al., 2017).

“Because | was fit or back on the road within a week or back doing
normal things within the week | didn’t see the need for it [cardiac

rehabilitation]” (Herber et al., 2017)

During the decision-making process, a limited number of women perceived CR
to include participants who were fitter than themselves (Cooper et al., 2005),
(Cooper et al. 2005), whilst for others, the ‘fitter’ self was at the forefront of their

decisions (Clark et al., 2004; Robertson et al., 2010).

“I: Why did you decide to attend the exercise class?”
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R: “To keep your body fit. | feel fitter than | did before.” (Robertson et al.,

2010)

Attenders, including those post-surgery, described themselves as being ‘unfit’
prior to their cardiac event and considered themselves similar to others in
exercise-based CR (Clark et al., 2004). For participants completing exercise-
based CR, their fithess was at the core of their discussions (Robertson et al.,
2010). For one group of men, CR exercise ignited feelings associated with
“fitter-self” lost after the cardiac event (Robertson et al., 2010), while others
describe their reclaimed self as being “fitter” (Clark et al., 2004; Robertson et

al., 2010).

Some participants described how CR professionals did not take account of their
perceived fithess levels which conflicted with their self-perceptions and
negatively impacted their view of the exercise component of CR (Clark et al.,

2004).

“It's absolutely crazy. No disregard to you, but if you’ve been a fit man,
you'’re in there doing the exercises they’re giving you as rehabilitation.

Absolutely laughable” (Clark et al., 2004)

Men with a prior diagnosis of type two diabetes resisted “diagnostic labels”
perceived to be assigned during exercise-based CR, which conflicted with
physical self-perceptions of strength and negatively impacted their views of
advice, information and solutions offered by CR health professionals (Dale et

al., 2015).
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Theme: Experience of exercise-based cardiac rehabilitation

This theme refers to individual’s perceptions and experience of exercise-based

cardiac rehabilitation which influenced the perceived appropriateness of CR.

Sub-theme: Age appropriateness of cardiac rehabilitation

Regardless of gender, participants compared their own age with the perceived

age of others when referring to the appropriateness of CR. Those choosing not
to attend exercise-based CR characterised participants who attended as either
older, or younger than themselves (Back et al., 2017; Clark et al., 2004; Dale et

al., 2015; Jones et al., 2007; McCorry et al., 2009).

“I'd another uncle had a heart attack... and he was saying about the age

groups there and he put me off it even more ....” (McCorry et al., 2009)

When participants considered themselves outside age norms, negative attitudes
towards exercise-based CR were reported (Dale et al., 2015; Hird et al., 2004;
Jones et al., 2007; McCorry et al., 2009). For younger working age men
diagnosed with type 2 diabetes, the age image of exercise-based CR was a
reminder of physical losses, resulting in participants choosing not to attend
(Dale et al., 2015). For others, the participant’s age and the age-associated
image of CR exercise resulted in participants deciding their existing physical
activity regime was age appropriate (Back et al., 2017; Cleary et al., 2015). In
one study, CR home exercise activities were deemed more suited to individuals

either older or younger than themselves (Jones et al., 2007).

“Found home exercises too easy and aimed at older age group” (Jones

et al., 2007)
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In referring to their preferred exercise activities, some, including those who were
older, reported the physical demands of their familiar activities accommodated
their age perceptions and influenced their adherence and non-adherence to

exercise-based CR (Back et al., 2017; Cleary et al., 2015).

“Sometimes | say this to myself: ‘I'm 77 years old and | have lived a good
life and | do not think there is anything | need to change’. I think
moderate physical activity, socialising with people and having a good

time is important” (Back et al., 2017)

Sub-theme: Appropriateness of cardiac rehabilitation exercise

Some participants perceived that CR exercises were inappropriate. Those who
perceived themselves to be already active and “doing enough” did not attend
exercise-based CR. Instead, they believed that alternative activities would be
appropriate and sufficient when compared to their understanding of exercise-
based CR (Cleary et al., 2015; Herber et al., 2017; Jones et al., 2007; McCorry

et al., 2009; Shaw et al., 2012).

“They said about an exercise class but | was doing enough so | didn’t go

...” (Shaw et al., 2012)

Alternative activities included walking, gym work, golf, daily chores and
gardening (Galdas et al., 2012; Herber et al., 2017; Jones et al., 2007; McCorry
et al., 2009). Participants perceived these activities to be less strenuous than
exercise-based CR and emphasised that their chosen activity accommodated
their physical ability (Herber et al., 2017; McCorry et al., 2009), lifestyle (Cleary
et al., 2015; Jones et al., 2007), and social and cultural beliefs (Galdas et al.,

2012; Jones et al., 2007). For example, walking was evaluated as an ‘informal’
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activity when compared to exercise during CR (Galdas et al., 2012; Jones et al.,
2007). Individuals, identifying as Punjabi Sikh, preferred to engage in activities
which were familiar and could be carried out within familiar settings (Galdas et
al., 2012). Preference for these activities was also found in individuals who have

no previous experience of exercise (Back et al., 2017).

Non-attendance and drop out of exercise-based CR related to participants who
reported activity to be included within a physically demanding occupation (Back
et al., 2017; Dale et al., 2015). Some patrticipants believed exercise was part of
their occupation and further exercise during their leisure time was not
appropriate (Back et al., 2017). Furthermore, participants who did not believe in
the health benefits of exercise did not view exercise-based CR as being
necessary, instead believing medical intervention could prevent a further

cardiac event (Herber et al., 2017; McCorry et al., 2009).

“Non-attenders who believed they were physically active before the event
concluded that exercise would not be effective in preventing another

event.” (Herber et al., 2017)

Participants who dropped out suggest that exercise-based CR should be

individualised (Herber et al., 2017).
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2.6 Discussion

This review provides the first synthesis of qualitative studies to understand how
previous history of physical activity, in adults diagnosed with ACS, influences
engagement in physical activity during CR. Decisions of engagement in
exercise-based CR were influenced by self-perceptions of an exercise identity
and experience of exercise-based CR. Communication and advice given post
event and during exercise-based CR provided the context for decisions about
engagement. Exercise identity was formed by perceptions about motivators to
exercise, exercise self-confidence, self-reliance, illness severity and a ‘fithess
identity’. It influenced the perceived need for exercise-based CR. For those who
attended, CR exercise experiences were important in encouraging or
discouraging adherence. Factors influencing adherence include perceptions

about age or exercise appropriateness and staff support.

Previous systematic reviews and meta-synthesis of qualitative evidence have
explored individual factors influencing decisions of engagement in CR (Clark et
al., 2013; Neubeck et al., 2012). A review of 1213 participants, including a
majority admitted with a diagnosis of ACS, identified barriers and enablers of
attendance to consist of system, service and personal barriers, including
misunderstandings about the purpose of CR and believing themselves to be
already physically active (Neubeck et al., 2012). Although the current review did
not focus on the wider barriers and enablers to participation, the findings share
similar service and personal level reasons affecting decisions of engagement.
The findings of this review concur with Neubeck et al. (2012), highlighting that
there is a need to clarify the multidisciplinary nature of CR, given that some

participants perceived it to be primarily an exercise intervention (Clark et al.,
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2004; Cooper et al., 2005; Hird et al., 2004). This review adds to the findings of
Neubeck et al. (2012) by exploring why individuals perceiving themselves
active, or having previous experience of physical activity, is an important factor

influencing decisions about engagement with exercise during CR.

This review supports previous findings, confirming self-perceptions of identity
influence decisions about engagement in exercise services. For example, a
qualitative study of exercise referral programmes confirmed exercise services
provide a source for participants to assess their physical and psychological
health and compare themselves to a perceived exercise identity (Pentecost &
Taket, 2011). Perceptions of whether participants identified with an exercise
identity, or not, influenced the uptake of exercise services (Pentecost & Taket,
2011). In addition, a previous systematic review and meta-synthesis of 1646
participants confirmed that CR programmes are a source of social comparison,
providing a means for individuals to evaluate and measure their own health and
progress (Clark et al., 2013). Although previous evidence confirms exercise
programmes are a source for self-reflection, the current synthesis is unique in
finding that CR communication and advice post event and during exercise-

based CR provides a source for self-reflection.

CR communication contributes to the formation of self-perceptions of physical
and psychological ability, which are influenced by previous PA levels. This
review suggests that previous physical activity behaviour is central to self-
perceptions of exercise identity. Communication between healthcare
professionals and participants about exercise-based CR post event enabled
participants to assess their physical and psychological ability, and decide

whether to attend CR. Furthermore, decisions about engagement took place
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within the early days after the cardiac event or surgery, including the inpatient
period. This highlights the importance of prompt initial contact from CR
services, which needs to ensure an appropriate exchange of information about
what support participants require to increase confidence and motivation to be
active, and how CR services can provide this. The initial information exchange
should include asking questions to identify which individuals identify as having
been previously active. Discussions with these active individuals are likely to
include highlighting the benefits of attending CR such as learning about safe
exercise levels. For those who do not wish to attend formal CR, early
conversations should provide information and support to determine appropriate
exercise exertion levels. This is because those who engage and complete CR
have reported these to be positive benefits of attendance (Back et al., 2017;
Clark et al., 2004; Cleary et al., 2015; Cooper et al., 2005; Herber et al., 2017,

Hird et al., 2004; Shaw et al., 2012).

Identity theory is useful in understanding how exercise-based CR
communication can provide a source of self-reflection, and contribute to
perceptions of exercise identity and decisions about engagement. ldentity
theory suggests individuals are motivated to maintain and affirm their sense of
self and identity (Burke, 2009), constructed from reflecting upon one’s own
behaviour (Bem, 1972). Reflecting upon the past performance of a behaviour
can result in individuals making inferences based on self-perceptions (Rise et
al., 2010) which result from interpretations of, or experiences with, an
environment and influenced by the appraisal of one’s own attributes (Marsh &
Shavelson, 1985; Shavelson et al., 1976). A meta-analysis examining 40
independent tests of self-identity, considering past behaviour and behavioural

intentions, confirmed that individuals construct a perceived self-identity based
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on factors other than past behaviour, for example, social comparisons and self-
reflection (Rise et al., 2010). Exercise self-identity and perceptions of one’s
ability have a direct effect on self-definition, indicating that a person can reflect
upon their physical ability during their exercise performance to gain identity
relevant information (Kendzierski & Morganstein, 2009). In light of this, and the
findings of the systematic review, CR professionals should recognise the
importance of the self-reflection process and how CR communication can
contribute to the formation of self-perceptions. CR staff should ask questions
that will encourage participants to consider past exercise behaviour and how
this related to their current physical and psychological ability to re-engage with
physical activity. CR staff should also address concern about the age

appropriateness.

Within this review, self-confidence in physical ability after an ACS diagnosis
influenced decisions to engage with physical activity during CR. Bandura’s
social cognitive theory (SCT) is another behavioural theory that has received
significant attention in CR literature that has explored factors influencing engage
with exercise-based CR (Bennett et al., 1999; Woodgate & Brawley, 2008). The
SCT proposes there is a reciprocal relationship between the individual, the
environment and the behaviour (Schunk & DiBenedetto, 2020), emphasising the
relationship between the internal factors of cognition and symbolic processes,
such as memory and motivation, and the external factors determining the
behaviour, such as rewards. An important construct of SCT is self-efficacy,
which refers to an individual’s belief in one’s own ability to engage in a specific
action (Bandura, 1999). A previous positive experience of exercise is
recognised to enhance self-efficacy because of past performance

accomplishments (Bandura, 1997). Self-efficacy beliefs and outcome
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expectations can influence future behaviour, including engaging in exercise-
based CR and exercise effort within a CR context (Alharbi, Bauman, et al.,

2017; Blanchard et al., 2015; Flora et al., 2015; Woodgate & Brawley, 2008).

Previous research exploring self-efficacy, outcome expectancy and motivation
to engage in CR has applied the Health Action Process Approach (HAPA)
(Dohnke et al., 2010; Steca et al., 2017). The HAPA model is a framework to
understand behaviour motivation and differentiates between a pre-intentional
motivation phase that leads to behavioural intentions and a post-intentional
volitional phase that leads to the actual behaviour (Schwarzer, 2008). A
longitudinal study of 456 MI patients attending CR, found intentions to engage
with CR were associated with higher attendance self-efficacy and expectations
of positive consequences (Dohnke et al., 2010). Studies examining baseline
self-efficacy for exercise in patient populations confirm high baseline self-
efficacy for exercise is a strong determinant of attendance in exercise

rehabilitation programs (Alharbi, Gallagher, et al., 2017; Selzler et al., 2016).

In the current review, participants with previous experience of physical activity
were motivated to attend exercise-based CR and seeking support for their
physical activity behaviour. Factors contributing to decisions of engagement
included an awareness of mortality and fears of death which affected exertion
levels. These findings contrast with those of a previous study of 198 ACS
patients, and applying the HAPA framework to physical activity behaviour in the
context of CR, reported that risk perceptions associated with physical activity
were not a predictor of intentions to increase physical activity (Schwarzer, 2008;
Schwarzer et al., 2008; Steca et al., 2017). Previous literature has confirmed

risk perceptions alone are not a powerful predictor of behavioural intentions,
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instead risk perceptions facilitate thought processes related to individual
competencies and consequences (Renner et al., 2000; Schwarzer, 2008;
Sniehotta et al., 2005). The findings of this study are consistent with the
previous literature confirming risk perceptions were negatively associated with
exercise exertion and facilitated thought processes related to the physical and
psychological self and contributed to decisions of perceived need for exercise-

based CR.

For participants who dropped out exercise-based CR, participant’s experiences’
did not match their expectations. According to the HAPA model, individuals are
in the initial stages of engagement and therefore need support and planning
strategies in order to maintain the engagement behaviour and prevent drop out
(Schwarzer et al., 2008; Steca et al., 2017). The current review suggests that
CR participants have expectations of improved fitness, increased understanding
of exertion levels, individualised exercise support, feedback and exercise (Clark
et al., 2004; Herber et al., 2017; Shaw et al., 2012). Promoting personalised
goals and providing individually relevant exercise information can enhance
motivation for CR engagement and decrease negative outcome expectancies
associated with perceptions of CR exercise exertion levels (Blanchard et al.,
2015; Chu et al., 2016; Dohnke et al., 2010). Indeed, recent UK CR physical
activity guidance emphasises that programmes should provide individualised
structured exercise programmes, including documenting and reviewing exercise
progression in line with personalised goals, and support individuals in
developing self-management skills (British Association of Cardiovascular
Prevention and Rehabilitation, 2017). However, it should be noted that across
the included studies in this review, many participants were labelled according to

the number of sessions attended and compared to the predetermined
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programme length (Jones et al., 2018). That said, the current review included
studies pre-dating the aforementioned standards and core components. Where
participants received individualised sessions, gained knowledge and
understood exercise intensity progression, and felt confident in exercise trained
staff, the reported improved fitness benefits for their exercise behaviour (Back

et al., 2017; Herber et al., 2017; Shaw et al., 2012).

Whilst the results of this review indicate that individuals completing CR reported
the ability to self-manage the intensity of their exercise, individuals also reported
difficulty in maintaining the recommended exercise intensity outside of
supported CR exercise sessions because of an inability to self-regulate exercise
exertion levels (Galdas et al., 2012). Given the dose response relationship of
CR exercise prescription required to improve secondary prevention outcomes,
the inability to independently determine appropriate exercise intensity levels
may cause disadvantage to the longer-term risk factor profile of individuals
(Woodgate & Brawley, 2008). Consistent with previous systematic review
recommendations, future studies are therefore required to explore individual
ability to independently manage exercise intensity in accordance with national

and international CR exercise guidelines for individuals completing CR.

This review could not confirm whether previous exercise was resumed at the
same level of intensity as before an individual’s cardiac event. However,
individuals believed that the intensity of their previous physical activities
accommodated individual ability and understanding these decisions of
engagement is essential. Furthermore, this population was motivated to return
to a behaviour that was part of their previous habit or routine. Their outcome

expectations did not include the health benefits of exercise and the review
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confirmed the initial communication of CR did not reinforce such benefits
(Herber et al., 2017; McCorry et al., 2009). This highlights a need for services to
promote how engaging with CR exercise prescription could help with a return to

previous exercise levels.

2.6.1 Strengths and Limitations

A major strength of this review is the systematic and rigorous approach to
identifying all studies with potential relevance to the review question. The
comprehensive search strategy was tailored to each database to ensure
retrieval of all published studies and, because of the small number of studies
identified, it can be confirmed that this is the first systematic synthesis of
qualitative primary studies to understand how previous experience of physical

activity influences engagement in physical activity during CR.

A limitation of this review is the ability to generalise from the findings due to the
small number of studies. Study recruitment included several geographical
locations and a mixture of inpatient and outpatient CR services. The variation
within the study settings may have implications for how participants responded.
In addition, although all papers included data containing experiences and
perceptions of participants believing themselves to be previously physically
active, they did not directly assess the review question and may have
implications for the review synthesis. The thematic synthesis methodology
applied to this review offers a transparent process to the synthesis of the
primary studies, however, to avoid overestimation, future research should
collect data that both questions and measures how beliefs related to previous

physical activity impact engagement in exercise during CR.
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The review is restricted by the quality of the primary studies as assessed by the
COREQ checklist (Tong et al., 2007). Although items most frequently reported
support trustworthiness in the findings of the primary studies, missing items
related to transparency and rigour within the research methods may affect the
quality of the synthesised results. Although appraisal of qualitative studies
remains a contentious issue, to improve confidence in the findings of studies
exploring individual perspectives, experiences and views, future studies should
aim to report all items related to the research team, study design, analysis and

findings (Tong et al., 2007).

Furthermore, across the studies, there was limited data based on the views
from a female perspective. Future research should consider whether gender

influences the strength of the self-perceptions of exercise identity.

2.6.2 Implications for research

Future research should:

e Explore individuals’ previous physical activity behaviour and the fitness
levels of individuals after a diagnosis of ACS to understand how their
physical activity behaviour informs the decisions regarding the need for

CR.

e Consider the self-appraisal relationship between the information received
within the context of CR and the self-descriptions of physical and
psychological fithess capability after a diagnosis of ACS but before the

start of exercise-based CR.
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Consider whether demographic characteristics, such as sex and age, are
associated with the perceptions of individual’s physical activity behaviour
and fitness after a diagnosis of ACS. In particular research should focus
on females, whose views were underrepresented in studies in this

review.

Focus on previous experiences of physical activity to understand the
capability of individuals to engage in exercise at levels appropriate to
gain secondary prevention benefits after a diagnosis of ACS and prior to

the start of CR interventions.

2.6.3 Implications for practice

Providers of exercise-based CR should promptly contact individuals
diagnosed with ACS, assess perceptions related to previous exercise
experience, in particular, motivations and beliefs related to previous
intensity levels, and understand individual confidence to return to such

levels.

To reduce physical and psychological self-appraisal and decisions of
non-engagement, exercise communication and information should be
specific to the individual and based upon a measure of the individuals

observed fitness ability.

To improve retention during CR exercise interventions, CR health-care

professionals should focus on supporting individuals to self-regulate
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exercise intensity independently and in accordance with national CR PA

recommendations.

2.7 Chapter conclusions

In adults diagnosed with ACS, communication post event and during CR is an
important factor in influencing initial and sustained engagement. CR
communication and/or experience provides the context for a process of self-
appraisal resulting in the formation of physical and psychological self-
perceptions of exercise identity. Exertion levels are at the root of the self-
perceptions of exercise identity and appraisals of self. In addition, perceptions
of an exercise identity and experience of exercise-based CR influence decisions
about engagement with CR. To improve uptake and adherence, health
professionals need to recognise CR communication not only creates
expectations of CR, but also is a source for self-appraisal. Health professionals
need to tailor information and advice to accommodate the previous physical
activity behaviour. Decisions about CR engagement are influenced by previous
physical activity levels, which should be considered in the provision of

interventions to optimise physical activity post event.

Important considerations for improving individual engagement are the content
and the timing of exercise communication. The findings show decisions to
return to the previous exercise behaviour are formed in the immediate period
post cardiac event or surgery. The moderating factors to achieving the
participant’s desired outcome are perceptions of the severity of their cardiac
condition and whether or not they want to be active. Health professionals need

to understand an individual’s knowledge, beliefs, prior physical activity
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experience and expectations in relation to exercise services. CR services need
to communicate the value of CR to support individual exertion levels. This may
improve engagement and have a spill over effect of reducing the emotions
affecting activity level. This information needs to be individually relevant and
assessed. Fitness assessment tools need to take account of the individual's
self-reported capability to ensure that the exercise information is truly

individualised.

Future studies are required to increase understanding of the relationship
between the previous physical activity levels and the physical and psychological
self-perceptions of physical ability and health in the context of the CR exercise
communication. In addition, future studies should explore individual

characteristics and whether gender is a factor in this relationship.
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Chapter 3. Methodological approach

3.1 Introduction

The synthesised findings in chapter two indicated that CR uptake could be
improved by considering the factors included in the model of engagement
(Figure 2.2). Twenty percent of ACS survivors will experience a further
cardiovascular event within two years of their initial diagnosis (Jernberg et al.,
2015), but exercise-based CR can reduce the risk of cardiac related mortality
and rehospitalisation (Anderson et al., 2016), Given this, it was important to
explore factors influencing physical activity levels after a diagnosis of ACS and
within the context of CR. Physical activity is a core component of CR practice
and previous review evidence has confirmed that individual barriers to engaging
with CR include individual beliefs of being already active (Neubeck et al., 2012).
Further research was needed to inform CR practice and to provide an in-depth
understanding of the contextual factors contributing to the individual physical
activity levels of those believing themselves to be physically active prior to their
ACS diagnosis and/or before the start of supervised exercise-based CR. In the
absence of this evidence, survivors of ACS who believe themselves to be
physically active may not achieve the recommended secondary prevention
physical activity levels, or feel physically and psychologically competent to
manage physical activity levels. At worst, they may be at risk of further

cardiovascular events because they are under or over-exercising.
3.2 Context of research

This thesis originated from a research interest in ACS patients and their
perceptions of physical activity after diagnosis. As an inexperienced researcher
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who had just completed an MRes study immediately prior to this PhD, the MRes
findings motivated my curiosity and prompted my initial research thoughts for

this PhD project.

The aim of the MRes was an exploration of the lived experience of how CHD
patients (n=7) obtained emotional support post PCI. Three male participants
diagnosed with ACS reported a perceived loss of identity after PCI treatment.
This resulted in them gaining emotional control of illness related emotions from
testing their maximum physical activity performance during, and in the absence
of, exercise-based CR. The participants acknowledged receiving CR
information but consciously not adhering to the physical activity information. The
three participants included both attenders (n=2) and non-attenders (n=1) of an
NHS exercise-based CR programme | worked in as an experienced British
Association for Cardiovascular Prevention and Rehabilitation (BACPR)
specialist exercise instructor. All three participants referred to themselves as
having been previously “fit”. The concept that these patients were knowingly
going against CR physical activity advice to test their physical levels during, or

in the absence of, exercise-based CR, surprised me.

From my practice, | believed all participants had received a functional capacity
test at the CR risk assessment appointment and had been at the centre of
discussions regarding physical activity intensity levels. This approach was in
line with common standards of best practice for CR programmes (Piepoli et al.,
2014). My role within CR was to support patients’ understanding of appropriate
physical activity levels and my practice incorporated BACPR’s research
evidenced-based physical activity recommendations (Jones et al., 2020). |

understood there could be several factors influencing participants’ physical
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activity behaviour and that factors were likely to vary between patients. My
MRes finding that some men were testing their physical limits after ACS
diagnosis and treatment could be interpreted as a means of coping with an
illness diagnosis (Leventhal et al., 1992), preserving a health identity (Nymark
et al., 2014), or a means to preserve a masculine identity (Dale et al., 2015).
What I did not know was why participants wanted to test their physical activity
levels in this way after an ACS diagnosis and PCI treatment. Additionally, | did
not know why participants chose not to engage with CR physical activity
intensity levels, and whether perceiving themselves to have been previously fit
has been a factor of this behaviour. | wanted to explore this ‘testing of physical
limits’ behaviour further, to inform my understanding and influence my practice
within exercise-based CR. In view of the fact that my practice was intertwined
with how | came to understand this research finding, | felt it was most
appropriate to adopt a pragmatic approach to researching this problem

(Morgan, 2014).

3.3 Philosophical approach

Pragmatism, a philosophy which includes several belief systems and
assumptions, can offer a practical solution to solving real world problems in
relation to human activity (Morgan, 2014). To improve understanding of a
research problem, pragmatism, a single paradigm approach, as opposed to
using a combination of positivism or constructivism as paradigms, supports the
mixing of both quantitative and qualitative methods (Plano Clark, 2016;
Tashakkori & Teddlie, 2010). In addition, pragmatism offers the flexibility to
identify the most appropriate methods to answer research questions (Doyle et

al., 2016). Previous studies using a mixed methods approach and including

88



samples of cardiac populations have explored the motivation and barriers to
participating in exercise interventions (Adsett et al., 2019; Huffman et al., 2015),
and the experiences of a tele-rehabilitation programme (Hwang et al., 2017). At
an individual level, studies have explored self-regulation behaviours (Jiwani et
al., 2017), goal setting (Stamm-Balderjahn et al., 2016) and exercise

improvements to quality of life (Milligan, 2013).

In the current study, the complexity of integrating quantitative and qualitative
methods was considered (Tashakkori & Teddlie, 2010). Barbour suggests a
well-designed and integrated mixed methods research study should provide “a
whole greater than the sum of its parts” (Barbour, 1999). Specific challenges to
achieving this include issues with transparency, the quality of data integrations
and the inferences produced (Creswell & Plano Clark, 2011; Tashakkori &
Teddlie, 2010). To avoid such issues, literature offers guidance to support the
transparency and quality of integration (O'cathain et al., 2008). O’Cathian and
colleagues suggest reporting guidance can improve the quality assessment of
mixed methods studies and increase transparency of the aspects of integration.
The following represents the guidance for good reporting of a mixed methods

study (O'cathain et al., 2008).

e Describe the justification for using a mixed methods approach to the
research question.

e Describe the design in terms of the purpose, priority and sequence of
methods.

e Describe each method in terms of sampling, data collection and analysis.

e Describe where integration has occurred, how it has occurred and who

has participated in it.
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e Describe any limitation of one method associated with the presence of

the other method.

e Describe any insights gained from mixing or integrating methods.

In accordance with the recommendations of O’Cathian and colleagues, the
following sections will outline the research questions and justify the mixed

methods approach.
3.4 Research questions

The results and limitations of the systematic review completed within chapter 2
were considered. Firstly, the twelve studies included in the review did not
directly explore the specific characteristics of physical activity levels amongst
adults after a diagnosis of ACS. The review therefore could not confirm what
factors influenced engagement in physical activity post event and before the
start of exercise-based CR. Second, CR communication was a source of self-
appraisal for physical self-perceptions, such as capability, an active identity, and
perceptions of cardiac illness severity. However, quantifiable evidence of
participants’ physical self-perceptions and illness perceptions, and their
relationship to increased physical activity levels was unknown. Finally, the
review findings did not confirm specific influences on engagement in physical
activity post event for individuals who reported being physically active prior to
their ACS diagnosis and treatment, nor what CR support this group required to

return to physical activity.

Given the evidence gaps identified from the systematic review in chapter two,
the research included in the studies in this thesis aimed to answer the following

guestions:
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1. What are the self-reported physical activity levels of adults after a
diagnosis of ACS prior to starting CR?

2. Are demographic and medical factors associated with self-reported
physical activity levels among adults after a diagnosis of ACS prior to
starting CR?

3. Are physical self-perceptions and iliness perceptions associated with
self-reported physical activity levels after a diagnosis of ACS prior to
starting CR?

4. After a diagnosis of ACS, how are the influencing factors associated with
moderate and high self-reported physical activity levels understood within
the context of CR?

5. What CR support do those who self-report being moderately or high

active after a diagnosis of ACS require?

3.5 Justification for a mixed methods approach

Different approaches were required to allow for a meaningful examination of the
guestions detailed in section 3.4. Quantitative methods were deemed most
suitable to answer research question one (What are the self-reported physical
activity levels of adults after a diagnosis of ACS?), two (Are demographic and
medical factors associated with self-reported physical activity levels?) and three
(Are physical self-perceptions and iliness perceptions associated with self-
reported physical activity levels?). This was because they required the
collection of objective data to assess activity levels, demographic and medical

characteristics and self/illness perceptions.
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To answer questions two and three about the associations between variables
and physical activity levels, it was necessary to collect data from a sample size

large enough to investigate significance levels.

Qualitative methods were deemed most suitable to answer questions four (how
are the influencing factors associated with moderate and high self-reported
physical activity levels understood?) and five (what CR support do those self-
reporting being moderately or highly active after a diagnosis of ACS require?).
This was because talking to participants was the best way to explore their
understanding of concepts and needs. Answering research question one
identified a group of participants who self-reported being physically active after
an ACS diagnosis. This provided a potential recruitment pool of active
participants to answer questions four and five. Identifying such a sample using
qualitative sampling methods alone would have posed a challenge in defining
the sampling frame. Using a validated, objective measure of physical activity to
define the sample to target for recruitment reduced the potential for researcher

bias in defining the characteristics of an active individual.

To answer the questions detailed in 3.3, a mixed methods approach offered the
ability to use both quantitative and qualitative methods to generate an
understanding a research area not comprehensively explored before (Creswell,
2015). In this study, a mix of methods helped answer all five questions, and
integrating methods offered the ability to identify a homogenous sample of
participants self-reporting being active at moderate and high levels of self-
reported physical activity (Creswell & Plano Clark, 2011). The combination of

data collection, analysis and interpretations of quantitative and qualitative
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methods allowed for a deeper understanding of the contextual influences
contributing to the profiles of individuals self-reporting being moderately or
highly active after a diagnosis of ACS, and an understanding of what CR

support this group require.

3.6 Research methods

The research methods and associated designs most suited to answer the
research questions were considered (Moule & Goodman, 2009). Considerations
included understanding each method’s strengths and weaknesses and the
ontological and epistemological assumptions associated with each research
method (Moule & Goodman, 2009). In addition, techniques towards sampling,

data collection and data analyses were examined (Ellis, 2010).

3.6.1 Quantitative research methods

Quantitative research methods are typically concerned with the observation of
phenomena to enable inferences to be drawn from a sample of the population
(Houghton et al., 2012). Research related to physical activity levels of ACS
samples has predominantly employed quantitative methods (Hartung &
Touchette, 2009). Quantitative methods are rooted in positivism, a philosophical
system which views reality objectively and quantifiable (Houghton et al., 2012).
Within the social sciences, positivist assumptions suggest “social objects”, such
as physical activity levels, are studied as “hard facts”. Also, the relationships
between these facts are viewed as “truth” (Crossan, 2003). Traditionally,
positivism assumes social objects exist independently of the human mind,

reducing human behaviour into discreet elements (Crossan, 2003). Quantitative
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methods are designed to analyse data for trends and relationships, as required

by research questions one, two and three.

Quantitative methods can be categorised as experimental and observational.
Each method has strengths and weaknesses, which have been examined in
relation to the current study and concerning physical activity levels of ACS

participants:

e Experimental studies aim to assess the effectiveness of an intervention
introduced to an experimental group and compared to a control group
(Hartung & Touchette, 2009). Randomised controlled trials, which are
considered to be the gold standard of experimental studies, are criticised
for having limited applicability to real world interventions (Craig et al.,
2008). Experimental studies have been employed with CHD samples to
assess the effects of training at differing exercise intensity levels (Chen
et al., 2017; Price et al., 2020; Xie et al., 2017), but have not examined
the relationship between physical activity levels and physical self-
perceptions. An experimental approach was not considered to be
suitable for this PhD study because before attempting to establish a
causal relationship, there is a need to establish the extent of the
relationship between physical activity levels and physical self-perceptions

within an ACS sample from observational studies.

There were several possible observational research design options, for

example, case-control, longitudinal and cross-sectional studies.

e Case-control studies typically recruit participants based on an outcome of
interest (Setia, 2016a). For example, subjects sharing a diagnosed of

ACS (cases), and being physically active, compared to those not being
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physically active. Within CHD samples, case-control studies addressing
physical activity have included other lifestyle factors and examined their
associations with the outcome of mortality or CHD (Khoramdad et al.,
2020). A case-control research design was not considered suitable to
answer questions in 3.4 because the questions are not comparing the
physical activity levels of two groups of ACS samples. Instead, the
guestions were looking for a relationship between the stated variables
and physical activity levels.

Longitudinal studies recruit participants to assess the association
between the exposure and the outcome at two or more time points to
provide information about changes over time (Hartung & Touchette,
2009). For example, the design would be suitable for studying changes in
physical activity up to twelve months after an ACS diagnosis (Steca et
al., 2017). This design was not considered suitable for answering the
current research questions as there is no requirement to compare the
trends of physical activity levels. Also, this type of research can be
expensive because of collecting data over lengthy periods, and can be
associated with sample bias due to the loss of participants at follow-up
points (Caruana et al., 2015).

Cross-sectional studies assess the exposure and outcome at the same
time, and at one time point, to explore variation between subjects
(Hartung & Touchette, 2009). This type of research would be suitable to
answer questions one, two and three of the current study questions in
section 3.4. Cross-sectional studies generally take the form of a survey
(Setia, 2016b). This type of design is useful when considering a

previously unexplored area, such as physical activity behaviour and the

95



associations of physical self and iliness -perceptions. Finally, the data
collection is relatively inexpensive and time-efficient, therefore suited to a

time constrained PhD project.

A quantitative research method using a cross-sectional study design was
considered be useful to answer research questions one, two and three.
However, quantitative methods cannot answer questions aimed at
understanding human behaviour or experiences (Clark, 1998). This meant that

questions four and five required consideration of alternative methods.

3.6.2 Qualitative research methods

Qualitative methods support research aimed at understanding human behaviour
and traditionally generate knowledge from the interpretative paradigm (Lincoln
& Guba, 1985). The interpretative paradigm offers frameworks from which to
gain a knowledge of the ontological aspect of what is true (Strauss, 1998). In
other words, the natural world is studied from the view of the participant in order
to understand the nature of their behaviour or experiences (Crotty, 1998).
Research seeking to explore the phenomena of human behaviour is subjective,
where meanings and interpretations are constructed by the person from the
interactions with the world around them (Moule & Goodman, 2009).
Methodologies within the interpretative paradigm include theoretical
perspectives which inform qualitative methods for data collection and analysis,
and include criteria to reduce bias and support quality and credibility (Moule &

Goodman, 2009).

Qualitative research methods fall broadly into four categories (ethnography,

grounded theory, phenomenology and thematic analysis). The most appropriate
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method for this thesis was assessed by considering the knowledge being

developed, and the strengths and weaknesses of each approach.

Ethnography is best suited to studies aiming to understand the social and
cultural norms of a specific population (Moule & Goodman, 2009). The
experiences of an ACS population could be collected from methods
which typically involve the researcher participating in the lived routines of
the participants, and for an extended period (De Chesnay, 2015a).
Although ethnographic studies can provide rich and holistic data, unless
the ACS participants were living within one setting, for example, a
physical rehabilitation centre, there could be implications for the sample
size, and the time to generate and analyse data within a PhD timeframe
(Moule & Goodman, 2009). An additional concern with this method is that
there could be a risk of bias because participants could change their

physical activity behaviour in the researcher’s presence.

Grounded theory is suited to studies where existing data or theories
about a problem are limited (De Chesnay, 2015b). This design is suited
to selecting a study sample from the setting where the problem has been
identified. Data are analysed inductively and iteratively to generate in-
depth information to develop theories (Moule & Goodman, 2009). Given
the limited literature found within chapter two, grounded theory offered
potential to further explore the model of engagement and build towards a
theory. However, the identification of the sample population from the
guantitative element of the study meant that there was a limited
timescale in which to recruit participants for the qualitative element of the

study. This was because the aim of the study was to understand physical

97



activity post ACS diagnosis and treatment. A longer time lapse between
completion of the quantitative element and recruitment to the qualitative
element would increase the risk of recall bias. The iterative nature of data
collection and analysis within Grounded Theory means that data
collection is often conducted over a long period of time. For this reason,
Grounded Theory was not considered suitable for the qualitative element

of this thesis.

Phenomenology offers a methodology to explore and understand the
meaning of a phenomenon through the lived experience of the research
participants (Moule & Goodman, 2009). There are several approaches to
consider. Descriptive phenomenology includes the researcher remaining
neutral, declaring any preconceived beliefs (bracketing) and describing
the lived experience from the subjects’ point of view (De Chesnay,
2015c). The interpretative approach encourages the researcher to
engage with the process, continually exploring and analysing the data to
understand the phenomenon rather than describe phenomena (Manen,
1990). Although both approaches can provide rich data and offer a
deeper understanding of the lived experience of physical activity levels,
this methodology cannot answer questions seeking an explanation
(Lincoln & Guba, 1985).

Thematic analysis offers a flexible method to recognise, analyse and
interpret meaning within data (Braun, 2013). This method is untied to one
specific methodology framework, meaning that can be applied across a
range of theoretical frameworks and used with both inductive and
deductive research methods (Nowell et al., 2017). This approach can

support the researcher to generate insight into participant perspectives
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and highlight the similarities and differences in the data (Braun, 2013).
This method is well structured, includes a logical process to data analysis
and is useful to answer questions four and five in section 3.4 (Nowell et
al., 2017). Finally, thematic analysis requires no prior theoretical

knowledge of application and is therefore suited to a novice researcher.

Qualitative methods could be used to explore questions four and five, but to

answer all five research questions, both quantitative and qualitative methods

needed to be considered within a mixed methods study design.

3.7 Mixed methods study design

Although there are several mixed method designs, the three basic designs are

convergent, explanatory sequential and exploratory sequential (

Figure 3-1):

Convergent design

Qualitative strand S omnare et Draw inferences
# sets of results q BESRUOT Y B0
Quantitative strand sets of results

Explanatory sequential design

Connect Connect
Quantitative quantitative Qualitative two sets of
strand qresults to the q strand q results and
next strand draw inferences

Exploratory sequential design

Connect Connect
Qualitative qualitative Quantitative two sets of
strand q results to the q strand q results and
next strand draw inferences

Figure 3-1: Basic mixed method designs (Plano Clark, 2016)
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Each model includes two strands, one quantitative and the other qualitative,
representing a component of the mixed methods study. Each component
includes research questions and the traditional methods of collecting and
analysing data (Plano Clark, 2016). For example, in the quantitative strand, the
quantitative data collection will guide the numerical data collection and analysis

methods. All models feature the point where the two strands integrate.

Integration of the two methods is complex and must be considered at all stages
of the research process, for example, at the design, methods, reporting and
discussion stage (Creswell & Plano Clark, 2011; Doyle et al., 2016). At the
design stage, challenges include ensuring the research questions support the
mixed methods design. In the studies in this thesis, research questions one, two
and three were answered using quantitative methods. Question four was and
integrated question, and required qualitative methods which could only be
answered from referring to the findings of questions one through to three.
Additionally, question five required qualitative methods answered from referring
to the sub-sample identified from question four. An explanatory sequential
mixed methods design was considered to be the best suited to answer the
research questions. This was because explanatory design is intended to initiate
a guantitative study phase where the results can be further explained within a

follow-up qualitative study phase (Creswell, 2015).

The quantitative component took precedence and explored questions one, two
and three. A cross-sectional survey design offered an efficient method to collect
data from a sample of ACS diagnosed patients within a short period of time, and
at one-time point. This initial component examined physical activity levels and

assessed the extent to which demographics, physical self-perceptions and
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illness perceptions were associated with physical activity levels. The results of
the quantitative analysis were examined to determine significance levels and
include options to explore unexpected results (Creswell, 2015). The quantitative
data analysis informed the qualitative interview questions to provide a deeper
understanding of the influencing factors associated with moderate and high self-
reported physical activity levels. An important element of the mixed methods
design was that the quantitative strand identified a sub-sample of participants
who were at least moderately active to take part in the qualitative phase of the
study and answer question four and five. Therefore, at the methods level, an
explanatory sequential design informed the sampling frame for the qualitative

phase.

The qualitative phase collected in-depth information from the purposive sub-
sample of participants to answer question four and five in section 3.4. The
sequential timing of the qualitative study was best suited to understand what CR
support those who self-reported being moderately active or high active after a
diagnosis of ACS require. The qualitative phase built upon the first phase to
further explain the significant results, asking questions to discover the meanings
of participants’ physical activity levels, physical self-descriptions and CR
support requirements after a diagnosis of ACS. In addition, this explanatory
phase provided an opportunity to explore any unexpected results from the
guantitative phase. The qualitative data collection and analysis drew inferences

to explain the quantitative results (Creswell, 2015) (

Figure 3-2).
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Quantitative
results and
analysis

Quantitative phase
including

questionnaire

Discussion of results
from phase one and
two together to give
more complete
explanation of the

Qualitative sampling frame
and factors associated with
physical activity levels

phenomenon
" Qualitative phase Qualitative
including semi- | results and
structured } analysis
interviews /

Figure 3-2: Explanatory sequential design

At the reporting level, the quantitative and qualitative results can be presented
separately, but integrated at the discussion level. The integrated discussion can
develop “meta-inferences” to answer the mixed methods questions (Doyle et al.,

2016).

3.8 Approval to conduct research

To initiate a study involving NHS patients and to ensure potential participants
were not exposed to psychological or physical harm, ethical review and
approval were required from the University’s School Research Integrity
Committee, NHS Research Ethics Committee (REC) and NHS Research
Scotland Permissions Co-ordinating Centre (NRSPCC) to access approval from

NHS local Research and Development (R&D) centres.
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University School Research Integrity Committee

The research study was undertaken as part of a postgraduate research degree
within the School of Health and Social Care (SHSC) and was required to meet
the governance standards set by Edinburgh Napier University (ENU).
Recruiting NHS patients within a study required NHS REC approval. In this
instance, ENU were required to act as a sponsor for the research and the
SHSC research integrity committee were required to check the study was
conducted per the ENU code of practice. The study met the requirements for

SHSC sponsorship review and the ENU sponsor signed the IRAS application.

NHS Research Ethics Committee (REC)

This study aimed to involve potential participants who were current patients of
four NHS CR services. The process for REC approval required the completion
of an electronic application using the Integrated Research Application System
(IRAS). The IRAS application was submitted and after completing two minor
conditions, the Health Research Authority (HRA) issued a letter of favourable

opinion on 28™ August 2019 (Appendix 6).

NRSPCC and approval from NHS R&D centres

This study was a multi-centre study where the research was carried out in four
NHS sites. NRSPCC offered a generic review for the sites with the individual
NHS R & D centres reviewing local issues, for example, their capability to host
the study. The NHS Site Specific Information (SSI) application form was
completed and emailed to the designated local NHS R & D site (Fife). NHS
Fife, distributed the SSI information to the NRSPCC and the remaining three

sites. Upon completion of a Research Passport Application Form, all four NHS
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R & D departments issued a letter of access and R & D management approval.
The R & D management approval from Fife is included in Appendix 6 as an

example.

3.9 Chapter conclusions

This methods chapter has justified and explained the study rationale,
epistemological stance and research methods best suited to answering the
research questions. An overview of the explanatory sequential mixed methods
study design, data integration points and sampling strategy have been detailed
and illustrated. This chapter also explained the procedures for gaining ethical
approval. Chapters four and five will detail the specific methods employed, and
will describe where integration of the quantitative and qualitative methods have
occurred. Chapter six will discuss the results from phase one and two to provide

a more complete explanation of the phenomenon.
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Chapter 4. Self-reported physical activity levels of

adults after a diagnosis of ACS prior to starting CR

4.1 Introduction

Twenty percent of ACS survivors will experience a further cardiovascular event
within two years after their initial diagnosis (Jernberg et al., 2015). CR
secondary prevention lifestyle interventions are known to be effective in
reducing the associated risks of a further event and improving participants’
quality of life years (Anderson & Taylor, 2014; Clark et al., 2005). Physical
activity is a core component of CR secondary prevention interventions and
physical activity guidance is in line with global public health recommendations
for the primary prevention of CHD (Piepoli et al., 2014). After a diagnosis of
ACS all patients are supported to achieve a minimum of 150 minutes of
moderate intensity endurance activity over 5 days, or 75 minutes of vigorous
intensity activity per week over 3 days, and resistance training on at least two
days of the week (Pelliccia et al., 2021). Following a risk-assessment to identify
the likelihood of adverse events during physical activity, patients may be
encouraged to gradually increase physical activity levels. For those able to
achieve the minimum recommendations, additional cardiovascular benefits can
be achieved from gradually increasing physical activity towards 300 minutes of
moderated, or 150 minutes of vigorous intensity activity per week (Pelliccia et
al., 2021). Additionally, CR secondary prevention guidelines recommend that
exercise tailored to a level that improves cardio-respiratory fitness should be
completed at least two or three times per week for between 20 and 60 minutes
(not including warm up and cool-down)(American Association of Cardiovascular

and Pulmonary Rehabilitation, 2021).
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Early provision of a structured and individualised physical activity programme to
increase physical activity levels is recommended within secondary prevention
clinical guidelines (Ibanez et al., 2018). In the UK, 50% of eligible participants
do not access early provision of CR physical activity interventions. In addition,
approximately 40% of participants self-report meeting 150 minutes per week of
moderate physical activity after a cardiac event at the start of CR. One potential
reason for not accessing CR physical activity interventions is that participants
are already active (British Heart Foundation, 2019; Clark et al., 2004; Herber et
al., 2017). Factors known to influence physical activity levels after a cardiac
event include sociodemographic correlates, such as sex and age (Blanchard et
al., 2010), psychological correlates, such as attitudes, beliefs, motivation (Petter
et al., 2009; Reid et al., 2012), and self-perceptions (Chen et al., 2015; Clark et

al., 2013).

In the qualitative systematic review (Chapter 2), self-perceptions were central to
participants’ decisions to engage with exercise after a cardiac diagnosis and
were important influences on physical activity levels. This has been previously
reported amongst children (Marsh et al., 2006), adolescents, including
individuals diagnosed with heart disease (Chen et al., 2015) and older adults,
including those with disabilities (Amesberger et al., 2011; Fox & Wilson, 2008;
Martin, 2007). Physical self-perceptions, including perceived physical ability,
have yet to be tested using quantitative methods with adults after a diagnosis of

ACS but prior to starting CR.

Self-perceptions of illness after a cardiac event were found to contribute to an
exercise identity and decisions to engage with exercise-based CR (Chapter 2).

Self-perceptions of iliness have been associated with physical activity levels in
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cardiac patients (Holmes, 2016; Mosleh & Almalik, 2016; Reges et al., 2013;
Sniehotta et al., 2010). However, illness perceptions remain to be explored in

patients post ACS and prior to the start of supervised exercise-based CR.

Exploring physical activity levels post ACS diagnosis and their association with
demographics, physical self-perceptions and illness perceptions is important.
This is because the systematic review in this PhD (Chapter 2) identified
elements of these factors as influential in decisions about CR engagement.
Increased understanding of which elements are most important to patients
could inform the provision of tailored information post cardiac event, future CR
exercise-based interventions, and enhance the individualisation of early
exercise support provided to ACS patients. Therefore, the aim of the
guantitative component of this study was to explore physical activity levels and
associations with demographic, physical self-perceptions and iliness

perceptions in adults after a diagnosis of ACS and in the context of CR.

Specifically, the objective of the quantitative element of this study were to

answer the following research questions:

1. What are the self-reported physical activity levels of adults after a
diagnosis of ACS but prior to starting CR?

2. Are demographic (age, gender, Scottish Index of Multiple Deprivation
[SIMD], educational level and marital status) and medical (cardiac
diagnosis and number of comorbidities) factors associated with self-
reported physical activity levels among adults after a diagnosis of ACS
but prior to starting CR?

3. Are physical self-perceptions (global physical self, global self-esteem,

activity, health, co-ordination, body fat, sport, appearance, strength,
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flexibility and endurance) and iliness perceptions (perceived illness
consequences, timeline, personal control, treatment control, identity
[symptoms], concern, coherence and emotional representation)
associated with self-reported physical activity levels after a diagnosis of

ACS but prior to starting CR?

4.2 Methods

A cross sectional survey design was used to collect quantitative data to
examine self-reported physical activity levels and factors that potentially
contribute to decisions about being active (physical self-perceptions and illness
perceptions) among adults diagnosed with ACS. This study is reported following
the STROBE checklist (Strengthening the reporting of observational studies in

epidemiology) included within Appendix 14 (Von Elm et al., 2007).

4.2.1 Sampling and recruitment of participants

Context of the study

Scotland was an ideal choice for the recruitment of participants to examine
physical activity levels and associations with demographic, and physical and
illness perceptions in adults after a diagnosis of ACS and in the context of CR.
This was for a number of reasons. Firstly, a Scottish wide scoping review of CR
services reported ACS patients comprise the majority of eligible patient
populations referred to CR, and CR programmes across Scotland include a
similar model of exercise based delivery (Divers, 2015). Secondly, the
researcher is a BACPR qualified exercise specialist instructor working in one

community exercise-based CR programme within central Scotland. This meant
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the researcher had a good understanding of Scottish CR referral protocols and

timelines.

The CR referral pathway was varied across all Scottish Health Boards (Divers,
2015). The usual care pathway involved patients being referred to CR services
during their inpatient stay. After discharge from hospital, CR staff telephoned
the patient within one week to arrange a one off appointment, referred to as an
initial risk assessment appointment. The initial risk assessment appointment
took place between two and five weeks post event (timeframes were dependent
upon patient recovery) and included a face-to-face appointment with CR staff
either at their home or within an NHS facility. During the appointment, CR staff
completed an initial assessment of the patient’s needs and goals, and shared
verbal and written information regarding psychosocial health, lifestyle risk
factors and adherence to medication. In addition, CR staff stratified the risk of

having another cardiac event during exercise from the patient’s clinical records.

In some services, risk stratification of patients took place prior to commencing
supervised exercise-based CR. In those settings, approximately 15-20 patients
attended per week for initial assessment and risk stratification. In other CR
services, the risk assessment appointment was conducted between two and
five weeks after hospital discharge and supervised exercise-based CR started
between eight and twelve weeks after the cardiac event (timeframes differed to
accommodate the recovery period for post CABG patients). The second group
of services were considered suitable for inclusion as recruitment sites in this
study, as the process allowed sufficient time for potential participants to be
physically active post event and pre-supervised exercise-based CR. Four

Scottish NHS CR services were therefore identified as suitable recruitment

109



sites; NHS Fife, NHS Tayside, NHS Forth Valley and NHS Grampian. CR leads

for these services and the researcher agreed that the risk assessment

appointment offered the ideal opportunity for study recruitment.

Participants

Eligible study participants were adults (= 18 years of age) diagnosed with ACS,

including MI £ revascularisation treatment with either percutaneous coronary

intervention (PCI) and/or coronary artery bypass grafting (CABG) (Scottish

Intercollegiate Guidelines Network 148, 2016) (Table 4-1). The participants

were recruited whilst under the care of CR staff, prior to commencement of

supervised exercise-based CR.

Table 4-1: Phase one study inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

Patients 18 years or over

Patients lacking capacity to provide informed
consent, including children (i.e., those under 18
years of age)

Patients diagnosed with ACS, including ST
elevated MI (STEMI), Non-ST elevated Ml
(NSTEMI) and unstable angina

Patients not diagnosed with ACS and diagnosed
with other manifestations of CHD, such as stable
angina.

Patients diagnosed with ACS +revascularisation
with PCI/CABG

Patients unable to speak/read English.
Translation into another language may alter the
meaning of the questions within the survey.

Patients under the care of cardiac rehabilitation
staff, and not yet started exercise-based cardiac
rehabilitation

Patients not under the care of cardiac
rehabilitation staff

Sampling method

Convenience sampling was employed because the sampling techniques

permitted recruitment of any patient who met the inclusion criteria and, a

sample could be obtained in a quick and accessible manner (Moule &

Goodman, 2009).
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Recruitment of participants

CR staff identified eligible individuals and informed them about the study. CR
staff referred to the information sheet developed by the researcher, which
detailed the project, and the inclusion and exclusion criteria (Appendix 7). CR
staff advised the patient about the study and gave potential participants the
study invitation (Appendix 8). If participants expressed an interest in
participating in the study, CR staff gave the participant the information sheet
(Appendix 9) and a study pack. The study pack contained the informed
consent sheet (Appendix 10), study questionnaire (Appendix 11) and a self-
sealed return envelope addressed to the researcher. Study recruitment did not

require the researcher to access patient records.

To ensure sufficient time to make an independent choice, potential participants
were advised to take the study pack home for consideration (Doody & Noonan,
2016). Participants were asked to complete the informed consent, the
guestionnaire, and return the completed forms within the sealed envelope,
either by post to the researcher or by hand directly to CR staff during their next
routine appointment. Where the latter option was chosen, CR staff collected the
sealed envelopes and placed them within a designated locked cabinet for
collection by the researcher. All participants chose to return completed study

documents by post.

The questionnaire contained an invitation paragraph for participants to take part
in the qualitative phase of the study. The inclusion of this paragraph ensured
participants were not being coerced, nor automatically recruited (Faden &
Beauchamp, 1986). Participants were invited to re-read the participant

information sheet, give voluntary consent and share their telephone number.
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4.2.2 Data collection

Survey method

It was decided that survey methods were best suited to gain meaningful data
and support answering the research questions. This decision considered the
strengths and weaknesses of survey methods. The strengths include the ability
to collect data from a large sample within a short amount of time and at low
expense (Floyd & Fowler, 2013). In contrast, the weaknesses are associated
with poor response rates (Moule & Goodman, 2009). To improve response
rates, literature suggests being mindful of the intended respondents and, being
considerate of the appropriateness of the content and the length of the
guestionnaire (Moule & Goodman, 2009). The average age of ACS patients
entering CR in the UK is 67 years, of whom 30% are above 75 years and 56%
are retired (British Heart Foundation, 2019). In view of this, an online survey
was discounted because access to a computer and internet may pose a barrier
to responses for this patient population. Instead it was decided that a paper
copy of the questionnaire would be more appropriate, and for those preferring
an electronic version, the option to receive an emailed version. In addition,
survey response rates can be improved when instructions are clear, questions
are logical, numbered and grouped according to subject (Kelley et al., 2003).
The aforementioned factors were taken into account when designing the

guestionnaire.

Questionnaire design

To facilitate ease of participant response, the questionnaire was split into four
sections (A-D) and questions numbered systematically within a tabled format.

Questions captured self-related elements of participant’s experiences and
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physical activity behaviour that may be influential in directing behaviour
(Bandura, 1986). Questions were clustered under sections, placing non
sensitive questions at the beginning and sensitive questions at the end (Rowley,
2014). The sensitive questions were related to participants’ cardiac illness and

placed in section D:

e Section A: ‘about you'. This section included general demographic

questions including education and medical history

e Section B: ‘your physical activity levels’. This section included the

International Physical Activity Questionnaire Short Form (IPAQ-SF).

e Section C: ‘your description of your physical self’. This section included

the Physical Self-Description Questionnaire Short Form (PSDQ-S).

e Section D: ‘your description of your cardiac condition now’. This section
included the Brief lllness Perception Questionnaire (BIPQ) (Appendix

11).

Central to questionnaire design, is ensuring that all questions represent the aim
of the study, and are relevant to answer the research questions (Rowley, 2014).
Participants were invited to complete the questionnaire any time after receipt of
the questionnaire, which was issued at the initial risk assessment appointment
(between two and five weeks post cardiac event), and before the start of
supervised exercise-based CR (8-12 weeks post cardiac event). To ensure
guestion relevance, a literature search was completed to explore the possible
factors associated with physical activity levels in ACS patient’s post diagnosis

(Table 4-2).
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Section A included demographic questions informed from the National Audit of
CR (NACR) in England, Wales and Norther Ireland (British Heart Foundation,
2016) and, in relation to participant’s postcode and highest level of educational

achievement, the Scottish Household Survey (Scottish Government, 2018).

Section B consisted of physical activity questions representing the International
Physical Activity Questionnaire Short Form (IPAQ-SF) (Craig et al., 2003).
Participants were asked to recall their previous seven days of physical activity.
The questionnaire contains six questions representing the total time spent being
physically active in the previous seven days. The questions capture the time
spent walking, and doing moderate and vigorous physical activity. The data
collected from the questions is used to estimate the total physical activity
expressed as Metabolic Equivalent of Task (MET) minutes per week. The
benefits of utilising an existing set of questions included access to prior
evidence of previous pilot testing, for example, information regarding the face
validity and reliability of the questions. Validated tools are important to check
consistency if the results when compared to published data (Floyd & Fowler,

2013).

Table 4-2: Associated variables of physical activity

Associated Overview of evidence for inclusion of variables within questionnaire
variables
Age Age was associated with physical activity levels in patients diagnosed with CAD

(Blanchard et al., 2014). Older age was associated with lower levels of physical
activity (Blanchard et al., 2014; Brown, 1999; Jason et al., 2015; Reid et al., 2006),
and no association was found in CHD patients (Petter et al., 2009)

Sex Sex was associated with physical activity levels after a diagnosis of CHD (Petter et
al., 2009), with women found less likely to be active when compared to men
(Blanchard et al., 2014; Reid et al., 2006), being male was associated with
moderate to vigorous physical activity levels (Blanchard et al., 2010).

Marital status Marital status could be associated with physical activity levels but evidence is
conflicting. Some evidence reported no association in individuals diagnosed with
CHD (Petter et al., 2009; Raungratanaamporn et al., 2015), whereas
spouse/partner was positively associated in men post Ml (Conn et al., 1991).

Education Educational level could be associated with physical activity levels but evidence is
variable. One study stated no relationship (Petter et al., 2009), yet a relationship
was found in others (Raungratanaamporn et al., 2015; Reid et al., 2006). One
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study found higher educational level associated with increased levels of physical
activity (Reid et al., 2006).

Level of Living in areas with higher levels of deprivation could have an association with
deprivation physical activity levels in CHD patients but evidence was conflicting. One study
(postcode) found a positive relationship with higher levels of physical activity (Macintyre &

Mutrie, 2004). Another found no association (Lakshman et al., 2010). Evidence of
a relationship was found in older women (Hillsdon et al., 2008), although, a
relationship in ACS patients remains unknown.

Medical history Having no comorbidities after a diagnosis of CHD was associated with increased
physical activity levels (Blanchard et al., 2010; Petter et al., 2009; Reid et al.,
2006). Having comorbidities was associated with reduced PA in women (Conn et
al., 1991). CAD patients without diabetes were more active than patients with
history of diabetes (Reid et al., 2006).

Physical self- Physical self-perceptions could be associated with physical activity levels of ACS

perceptions patients. Evidence confirmed an association with increased exercise tolerance in
adolescent congenital heart disease patients (Chen et al., 2015), also related to
older healthy adults (Amesberger et al., 2011; Marsh et al., 2010). The global
factors of self-esteem and global physical, and the sub domains of attractiveness,
endurance, being physically active and health, were significantly associated with
physical activity levels in older adults (Moore et al., 2012; Sales et al., 2017).

lliness lliness perceptions, particularly timeline, had a relationship with physical activity

perceptions levels in Ml patients (Sniehotta et al., 2010). Studies also found the cure/control
components were associated with recovery strategies, including exercise
participation and attendance at CR (French et al., 2006; Hagger & Orbell, 2003;
Reges et al., 2013).

IPAQ-SF was selected because correlations are reported to be 0.80 (0.34 to
0.89) for reliability and 0.30 (0.14 to 0.53) for validity (Craig et al., 2003). This is
considered to be acceptable and has been validated against the gold standard
of doubly labelled water testing to confirm the IPAQ-SF has increased accuracy
when identifying participants with high levels of physical activity (Lee et al.,
2011). To incorporate datasets from participants under and over 65 years of
age, the IPAQ-SF was selected as opposed to the IPAQ for the elderly (IPAQ-

E).

Section C incorporated information about ACS patient’s perceptions of their
physical self in the context of CR. A person’s perception of self is constructed
from their experiences within a context, which encourages a process of self-
reflection (Fox & Wilson, 2008; Shavelson et al., 1976). This is most relevant to
patients in the weeks between an ACS diagnosis and the start of supervised
exercise-based CR. After an illness diagnosis, such as an MI, patients reflect
upon the impact of their illness to gain knowledge about themselves (Greenberg
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et al., 1997). The results presented in chapter two confirmed that participants
reflected upon themselves after their cardiac diagnosis in order to understand

their physical capabilities.

This section comprised of the Physical Self-Description Questionnaire — Short
Form (PSDQ-S), which measures physical self-concept and is widely used in
sport and exercise psychology research domains (Marsh et al., 2010).
Incorporating the PSDQ-S enabled the collection of information regarding how
the patients described their physical self after their diagnosis of ACS. The
questionnaire contains 11 constructs; two global measures (global physical self
and global self-esteem) and nine sub-factors (activity, health, co-ordination,
body fat, sport, appearance, strength, flexibility and endurance) (Marsh et al.,
2010). Each factor is represented by three to five items, made up of declarative
statements. For example, within the active sub factor one declarative statement
out of four reads, “l often do exercise or activities that make me breathe hard”.
Each statement is answered from responding to a 6-point Likert scale; 1
representing false and 6 representing true (Marsh et al., 2010). In addition, to
prevent respondents answering the questionnaire in a socially desirable way,
ten negatively phrased questions are incorporated and include a reverse

scoring method.

The PSDQ-S offered a reduced burden for participants, provided a reliable
instrument (0.8 for each sub scale), good construct validity and internal
consistency within a senior sample (median 0.91) (Marsh et al., 2010). In
addition, the PSDQ-S has previously been validated for use in non-clinical older
adults (Amesberger et al., 2011; Marsh et al., 2010), and younger adults with

congenital heart disease (Chen et al., 2015).
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Section D included questions about participant’s perceptions of their ACS
diagnosis. The Brief lliness Perceptions Questionnaire (BIPQ) was designed to
capture patients’ mental representations and ideas about their illness
(Broadbent et al., 2015). The BIPQ has eight single items (perceived iliness
consequences, timeline, personal control, identity [symptoms], concern,
coherence and emotional representation) providing an efficient, low burden
guestionnaire to administer to older participants (Broadbent et al., 2006). The
guestions are answered by circling a Likert scale between 0 and 10. The higher
scores represent stronger perceptions of iliness in each dimension. The BIPQ
instrument demonstrates acceptable reliability and good psychometric
properties (Broadbent et al., 2015). In addition, the BIPQ has good predictive
validity for a number of outcomes in patients post Ml and in the context of CR

(Broadbent et al., 2006).

The BIPQ was deemed suitable to the current study, however, the questions
refer to a generic term, “illness”. To avoid difficulty with the meaning of the
questions, and issues affecting the BIPQ validity and reliability, it was necessary
to provide clarity of the word “illness”. A sentence was added to the introduction
of Section D of the survey; “The illness this next section refers to is your cardiac

diagnosis of either a heart attack or unstable angina.”

Piloting of the questionnaire

A pilot study of the questionnaire was undertaken to highlight potential issues
for participant non-response (Rattray & Jones, 2007). Piloting the questionnaire
provided an opportunity to check the acceptability of the questions, consider
participant response and gain feedback from a small cohort of participants who

were representative of the study sample (Kelley et al., 2003) (Table 4-3).
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Table 4-3: Pilot study of questionnaire

Characteristics Category
Sex Male
Female
Age group <55
55-64
Marital status Married/permanent partnership

Single/Divorced/Separated

Education Secondary School

College/vocational
University

OB DNNIAWWWWI|S

To improve internal validity, as recommended by Van Teijlingen & Hundley

(2001), the following steps were taken:

1. Administer the questionnaire to pilot participants in the same way as it

will be administered in the main study. Using a slight modification, the
pilot study recruited individuals discharged from NHS Fife cardiac
rehabilitation services and voluntarily participating in a private physical
fitness session delivered by the researcher within a local community
leisure setting. Similar to the recruitment plan for the main study, the
researcher advised all participants within the fithess session of the pilot
study and the need to seek volunteers to take part. Six out of ten
individuals previously diagnosed with Ml volunteered and completed the

survey (three females and three males, with a mean age of 53).

. Ask participants for feedback to identify ambiguities and difficult

guestions. One spelling error was identified within section D and
corrected. Section C was spread over three pages, one participant
suggested the heading at the start of the section C should be repeated
over the following two pages to avoid continually looking back. Headings

were added to each page of section C.
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. Record the time taken to complete the questionnaire and decide whether
it is reasonable. Questionnaire completion time ranged between eight
minutes and thirteen minutes, (mean = 9.7 minutes). An approximate
completion time for the questionnaire was added to the PIS.

. Discard all unnecessary, difficult or ambiguous questions. No participant
reported difficulty with understanding or completion of the questionnaire.
. Assess whether each question gives an adequate range of responses.
Data were as expected.

. Establish that replies can be interpreted in terms of the information that is
required. The information provided could be correctly interpreted to
score the questionnaire as recommended.

. Check all questions are answered. After analysis, there were no missing
responses.

. Re-word or re-scale any questions that are not answered as expected.
This step was not required.

. Shorten, revise and, if possible, pilot again. This step was not required.

The data from the pilot study were retained separately from the main study

(Rattray & Jones, 2007).

Data collection planning

The researcher attended a routine CR staff meeting in each of the four NHS

areas to discuss the study and answer questions from staff who would help

recruit study participants. During the meeting, the recruitment strategy and

inclusion criteria were explained, and the researcher distributed a CR staff

information sheet detailing the recruitment process and study packs for

participants. CR staff asked questions and agreed to make the initial approach
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to interested participants. The information sheet included the researcher’s

contact details should CR staff wish to clarify points later.

4.2.3 Data analysis

Participants were allocated a unique study identification number. Data from all
guestionnaire sections were collated in a Microsoft Excel, 2016 spreadsheet
(Microsoft Corporation, Redmond, Washington, US). Total weekly physical
activity (MET-minutes/week) were calculated from IPAQ data and participants
were categorised as low active, moderately active or high active using the cut
points recommended in the IPAQ scoring protocol (Craig et al., 2003) (Cases
with missing values are omitted from the analysis within SPSS (SPSS, IBM

Corporation, Armonk, New York, US).

Table 4-4). Data were transferred to SPSS, version 26 (IBM Corporation,
Armonk, New York, US) for analysis. Missing data were checked and not found
to have a regular pattern (Warner, 2008). Cases with missing values are
omitted from the analysis within SPSS (SPSS, IBM Corporation, Armonk, New

York, US).

Table 4-4: Physical activity level cut points

Activity category Amount of physical activity

Low active Scoring LOW level physical activity on the IPAQ means that you are
not meeting any of the criteria for either MODERATE or HIGH levels
of physical activity.

Moderate active 5 or more days of any combination of walking, moderate intensity or
vigorous intensity activities achieving a minimum total physical activity
of at least 600 MET-minutes per week.

High active 7 or more days of any combination of walking, moderate intensity or
vigorous intensity activities achieving a minimum total physical activity
of at least 3000 MET-minutes a week.
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Initial descriptive analysis examined demographic variables (age, gender,
SIMD, educational level, marital status, cardiac diagnosis, number of
comorbidities) and total weekly physical activity (MET-minutes/week).

In the second stage of analysis, for categorical variables a one-way ANOVA
was used to test differences in total weekly physical activity (MET
minutes/week) according to ACS treatment and marital status. A Mann-Whitney
U test was used to examine differences in physical activity (MET-minutes/week)
between genders. Bivariate correlational analysis were used to examine
associations between total weekly physical activity (MET- minutes/week) and
other demographics/personal factors (age group. SIMD quintile, education and
comorbidities), self-perception constructs and illness perception constructs. The
distribution of total weekly physical activity data were examined graphically
using a histogram. Non-parametric statistical techniques (Spearman’s
correlation and Mann-Whitney U test) were necessary to examine differences
and associations. The strength of the differences and associations were
determined by rs (rho), F ratio or z score. A correlation coefficient close to 0,
indicated a weaker association and if closer to 1, a stronger association, and

p<0.05 was considered significant.

In the final stages of the analysis, standard multiple regression was conducted
using the factors that were significant from bivariate analyses. All assumptions
associated with the multiple regression model were considered and tested.
Testing was completed for independence of linear relationships,

homoscedasticity, multi-collinearity and normality of the data distribution.

121



4.3 Results

Participant recruitment took place between October 2019 and March 2020. CR
staff distributed 396 study packs, of which 69 were returned to the researcher.
Two participants were excluded, one was diagnosed with spontaneous coronary
artery dissection (SCAD), and the other had received a valve replacement. The

final analysis included 67 participants (Figure 4-1).

Number of study
packs issued

NHS NHS Forth

NHS Tayside
(n=18/0)| Grampian Valley

(n=100) (n=80)

Invited to
participate
(n=396)

Responded
to invite
(n=69)

Met Did not meet
inclusion inclusion
criteria criteria

(n=67) (n=2)
& recruited 1=SCAD
to phase 1 1 =valve
study replacement

Figure 4-1: Phase 1 participant recruitment
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4.3.1 Participant demographic and medical characteristics

The median age of participants was 63 (IQR = 56-71). Participants were
predominantly male (72.2%), were moderately active (56.7%) and the majority

had a diagnosis of Ml treated with PCI (76.1%) (Table 4-5).

Table 4-5: Participant demographics and medical characteristics

Characteristic n %
Sex Male 53 79.1
Female 14 20.9
Age Group <55 12 17.9
55-64 24 35.8
65-74 20 29.9
75+ 11 16.4
SIMD Quintile* SIMD 1 (most deprived) 8 11.9
SIMD 2 11 16.4
SIMD 3 15 22.4
SIMD 4 8 11.9
SIMD 5 (Least deprived) 25 37.3
Education Secondary School 29 43.3
College/vocational 26 38.8
University 11 16.4
Marital Status Married/permanent a7 70.1
partnership
Single/divorced/ 20 29.9
Separated/widowed
ACS = treatment Mi 8 11.9
MI & Stents 51 76.1
MI & CABG 8 11.9
Comorbidities zero 42 62.7
one 20 29.9
Two or more 5 7.5

*Scottish Index of multiple deprivation quintiles (SIMD = most deprived quintile and SIMD 5 = least deprived quintile)

4.3.2 Self-reported levels of physical activity

Data represent self-reported physical activity levels collected between 2 weeks
post cardiac event and the start of exercise-based CR (typically between 8-12
weeks post cardiac event). Data were not normally distributed. Inspection of a
histogram revealed the distribution of sample scores demonstrated a positive
skew with right tail due to scores being bunched together at the top and the
presence of outliers of high activity levels (Skewness = 1.866, and the std. error

of skewness = 0.293). Median weekly physical activity for the sample was 1386
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(IQR 743-2772) MET-minutes/week. The majority of participants (n=38, 56.7%)
were classified as moderately active (the UK Chief Medical Officers’ physical

activity guidelines) (Department of Health & Social Care, 2019) (Table 4-6).

Table 4-6: Participant physical activity level by category

Physical activity levels n %
Low active 17 25.4
Moderate active 38 56.7
High active 12 17.9

4.3.3. Correlation analysis

The data subjected to ANOVA were checked and outliers identified and
retained, as assessed by boxplot. Additionally, there was homogeneity, as
assessed by Leven’s test for equal variances; marital status (p =.357) and ACS
treatments (p = .914). Visual inspection of distribution of scores for Mann-
Whitney U test indicated males and females were similar, and scatterplots for a
monotonic relationship between variables indicated that assumptions of
spearman’s correlations were not violated (Figure 4-2).

Simple Scatter of Total MET Minutes by Deprivation quintile
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Figure 4-2: Example scatterplot of monotonic relationship (SIMD deprivation

quintile and total MET-minutes/week)
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Correlations between self-reported physical activity levels and participant

demographic and medical characteristics

There was a significant negative correlation (rs = -.360, p = 0.003) between age
and self-reported physical activity levels. As MET-minutes/week scores
increased, participant age scores decreased indicating that younger participants
reported higher levels of physical activity after a diagnosis of ACS than older
participants. There was also a significant negative correlation (rs = -.260, p =
0.034) between SIMD quintile and self-reported physical activity levels. As
MET-minutes/week scores increased, participants SIMD quintile scores
decreased meaning that participants living in the most deprived SIMD quintiles
reported higher physical activity levels than those living in the least deprived

quintiles (Table 4-7).

Table 4-7: Correlations between self-reported physical activity levels and

participant characteristics

Characteristics n Spearman ANOVA Mann- Sig. (2-
’s rho F ratio Whitney tailed)
correlation U
coefficient Z score
Participant age 67  -0.360** - - 0.003
Sex 67 - - -0.648 0.517
ACS = treatment 67 - 0.343 - 0.711
Comorbidities 67 -0.103 - - 0.405
Marital Status 67 - 0.967 - 0.414
Education 66 0.119 - - 0.343
SIMD Quintile 67 -0.260* - - 0.034

** Correlation is significant at the 0.01 level (2-tailed), * Correlation is significant at the 0.05 level (2-tailed)

Correlation between self-reported physical activity levels and physical

self-description constructs

Self-reported physical activity was positively correlated with the global scale
item of self-esteem, having overall positive feelings about self (rs =.283, p =
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0.020), indicating participants who described having positive feelings about
themselves were more likely to have increased physical activity levels.
Additionally, there were positive correlations between self-reported physical
activity and the physical self-description subscale items for not getting sick often
(rs =.313, p = 0.010), being physically active (rs = .458, p = 0.001), being good
at sports (rs = .363, p = 0.003), being able to run a long way without stopping (rs
=.367, p = 0.002), and being strong (rs = .301, p = 0.013). These findings
indicate that as physical activity levels increased so did the likelihood that
participants physical descriptions of themselves included not getting sick often,
being physically active, being good at sports, being able to run a long way and

being strong (Table 4-8).

Table 4-8: Correlations between self-reported physical activity levels and

physical self-description constructs

Measure Constructs n Spearman’s Sig. (2-
rho correlation tailed)
coefficient

Global Feeling positive about ones physical self 67 0.091 0.462

Measures Overall positive feelings about self 67 0.283* 0.020

Sub-factors Being good at coordinated movements 67 0.173 0.161

Not getting sick often 67 0.313* 0.010
Being physically active 67 0.458** 0.001
Not being overweight 67 -0.087 0.486
Being good at sports 67 0.363** 0.003
Being good looking 63 -0.031 0.808
Being strong 67 0.301* 0.013
Being able to bend and turn easily 67 0.153 0.218
Being able to run a long way without stopping 67 0.367** 0.002

** Correlation is significant at the 0.01 level (2-tailed), * Correlation is significant at the 0.05 level (2-tailed)

Correlations between self-reported physical activity levels and illness

perceptions constructs
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The positive correlation between physical activity levels and treatment control,
(rs =.313, p = 0.006), indicated that participants who perceived that treatment
could help their cardiac iliness had higher self-reported physical activity levels

(Table 4-9).

Table 4-9: Correlations between self-reported physical activity levels and illness

perceptions constructs

Construct n Spearman’s Sig. (2-
rho correlation tailed)
coefficient

Consequence 66 -0.151 0.228

Timeline 65 -0.075 0.554

Personal control 66 0.228 0.065

Treatment control 66 0.335** 0.006

Identity 66 -0.063 0.614

Concern 66 -0.064 0.612

lliness comprehensibility 66 0.064 0.610

Emotions 66 0.000 0.998

** Correlation is significant at the 0.01 level (2-tailed), * Correlation is significant at the 0.05 level (2-tailed)

4.3.4 Regression analysis

Significant correlations examined in the regression analysis were age, SIMD
quintile, the PDSQ-S constructs describing oneself as being physically active,
healthy (not getting sick often), global self-esteem (overall positive feelings
about self), being strong, good at sport, able to run a long way, and the iliness

perceptions construct treatment control item.

Preliminary data screening

Assumptions of normality associated with multilinear regression analysis were
met. The data demonstrated independence of residuals, as assessed by a
Durbin-Watson statistic with the value approximately close to 2 (value = 2.21).
Inspection of Scatterplots confirmed all relationships between total weekly

physical activity (MET-minutes/week) and the independent variables were
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linear. Assumptions for homoscedasticity (similar levels of variance) were met
as assessed by visual inspection of a plot of standardized residuals versus
standardized predicted values. There was no indication of multi collinearity as
associations have correlation coefficients of less than 0.7 (Table 4.10). The
Variance Inflation Factor (VIF) and Tolerance statistics for the preliminary
analysis indicated no cause for concern as the VIF values were all less than 10
(1.266 — 3.072) and all tolerance values were more than 0.1 (.400 - .790). The
normal probability plot (P-P Plot) was observed and residuals found to be

normally distributed and, aligned along the diagonal line (

Figure 4-3).

Normal P-P Plot of Regression Standardized Residual
Dependent Variable: Total MET Minutes
1

Expected Cum Prob
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Figure 4-3: P-P Plot of regression standardised residual linear regression

analysis

The regression model indicated a good model fit to predict self-reported
physical activity levels (MET-minutes/week) F (9, 56) = 3.59, p < .0005. R2. The

overall model was 36.6% with an adjusted R? of 26.4%, indicating a medium

128



size effect (Cohen, 2013), with the physical self-construct of being physically

active having the only significant standardised beta weight (

Table 4-10).

Table 4-10: Multiple regression results for physical activity (MET-minutes/week)

Predictor variables B 95% ClI for B SEB B Sig. R? AR?2
LL UL

Model .36 .26

Constant 641.62 -3439.49  4722.74  2037.26

Age -26.15 -72.09 19.80 2294 -14 .259

Deprivation quintile -213.68 -523.50 96.14 154.66 -.17 173

Treatment control 19.60 -271.17 310.38 145.15 .02 .893

Not getting sick often 424.31 -52.40 900.63 237.77 .22 .080

Being physically active 544 .24 12299 965.49 210.28 44 .012*

Overall positive feelings 166.90 -392.30 726.09 279.14 .80 .552

about self

Being strong -291.57 -733.70  150.56 220.70 -.19 192

Being good at sports 311.74 -55.52  678.99 183.33 271 .095

Beingabletorunalong  -328.10 -938.29  282.09 304.60 -201 .286

way

Note. Model = “Enter” method in SPSS statistics; B = unstandardized regression coefficient; Cl =
confidence interval; LL = lower limit; UL = upper limit; SE B = standard error of coefficient; § = standard
coefficient; R? = coefficient of determination; AR? = adjusted R?; Sig. =slope coefficients statistically
significant if p is less than .05;

4.4 Discussion

This study is unique in exploring associations between self-reported physical
activity and demographics, physical self-perceptions, and iliness perceptions
after a diagnosis of ACS and prior to the start of supervised CR. Median self-
reported weekly physical activity for participants in this study was 1386 (IQR
743-2772) MET-minutes/week. Most participants (n=50, 74.6%) self-reported
as moderately or high active and met the UK CMO physical activity guidelines.
During regression analysis, the only significant predictor of self-reported weekly
physical activity prior to the start of supervised exercise-based CR for patients

diagnosed with ACS was physical self-concept for being physically active.
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4.4.1 Self-reported physical activity levels

Fifty seven percent of the study sample reported achieving the recommended
150 minutes of moderate physical activity per week, and 18% did more. In
contrast to data collected from post Ml samples in 12 European (Benzer et al.,
2017) and three UK countries (British Heart Foundation, 2019), the sample in
this study were more active than the norm prior to the start of CR. The UK
NACR (2019) reported fewer than 50% of participants were moderately active
prior to CR (British Heart Foundation, 2019), whereas the current sample
included more participants reporting at least moderate levels of physical activity
prior to the start of exercise-based CR. Previous research investigating factors
predicting physical activity levels three months after an ACS diagnosis, reported
employment and pre-event physical activity to be significant factors (McKee et
al., 2019). To understand the self-reported physical activity levels of participants
in this study, qualitative methods in chapter five can further question those

reporting higher levels of physical activity after an ACS diagnosis.

Physical activity at higher levels prior to the start of CR has been found to
influence attitudes towards engagement with exercise-based CR (Back et al.,
2017). Systematic review evidence (Clark et al., 2013; McHale et al., 2020)
reported perceptions of personal physical activity levels influenced decisions not
to access CR. For example, perceptions of being fitter than the perceived
exercise intensity levels of CR resulted in a perceived lack of need for
attendance. The current study did not explore whether this higher active group
accessed CR, nor did it seek to understand whether participants’ CR needs

differed between those in different activity categories. These questions lend
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themselves to qualitative research and will be explored within the qualitative

study in chapter five.

Over a quarter of the sample in this study did not report accumulating enough
activity to be classified as moderately active prior to CR (25.4%). For those not
achieving moderate activity levels, there is potential to enhance levels. CR
clinical guidelines advise that patients with a diagnosis of ACS are offered
individualised exercise support to adopt physical activity levels in accordance
with CMO'’s physical activity (Pelliccia et al., 2021) . Evidence confirms this
group have the potential to gain the most health benefit from increasing physical

activity levels (Stewart et al., 2017).

4.4.2 The influence of demographics on self-reported physical activity

levels

Within this study, the sample was slightly younger than the NACR sample
(mean age 64 vs mean age 67 for NACR) (British Heart Foundation, 2019), but
was consistent with previous studies including Scottish samples of ACS
patients post hospital discharge (Herber et al., 2017; Jones et al., 2018). The
results of this study corroborate the findings of previous studies, that older age
adults are less likely to be active after a cardiac diagnosis (Blanchard et al.,
2014; Blanchard et al., 2010; Goodwin et al., 2019; Petter et al., 2009; Stewart
et al., 2013). Additionally, the current study findings were similar to other studies
reporting that younger adults with CHD are more likely to achieve the national
minimum physical activity recommendations of 150 minutes per week
(Blanchard et al., 2014; Blanchard et al., 2010). The younger population
reported in this and other Scottish studies presents a challenge for Scottish CR

services given that age has been reported to be a factor in decisions to attend
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CR (Clark et al., 2013; Jones et al., 2007), with being active and younger
influencing non-attendance at CR (McHale et al., 2020). Further research is
required that seeks to understand how best to engage younger, more active
ACS survivors in exercise-based CR to ensure that this group achieves

sufficient levels of activity to gain secondary prevention benefits.

This study did not find gender to be associated with self-reported weekly
physical activity prior to the start of CR in contrast to previous research that
included 280 post MI patients (Blanchard et al., 2010). One possible
explanations for this difference may be due to the small sample size of females
within this study. It is also possible that there was no significant difference
between men and women’s physical activity levels because women who
engaged were more active. Future research should consider whether women'’s

physical activity levels before the start of CR influence female uptake.

Female representation (20.9%) within this study was in line with the 15% to
38% national variations reported across UK samples at entry to CR within
England, Wales and Northern Ireland. The NACR (2019) quality outcomes
report recognises female recruitment to early CR is poor (British Heart
Foundation, 2019). NACR report 61.4% of the reasons females gave for not
taking up the offer of CR was associated with the CR service (British Heart
Foundation, 2019). For example, local CR exclusion criteria, not being referred,
not needing rehabilitation, or rehabilitation not being appropriate. Additionally,
the EUROSPIRE IV survey of 4009 participants reported that from those given
advice to attend a CR programme, only 22% were female (Kotseva et al.,
2018). Indeed, a lack of health professional endorsement to enrol in CR is

reported to be a barrier to CR participation in women (Supervia et al., 2017).
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Consistent with NACR, approximately two thirds of the current sample were
married/living in a permanent relationship (70.1%) (British Heart Foundation,
2018). Similar to previous findings, marital status was not associated with
increased physical activity levels (Petter et al., 2009; Raungratanaamporn et al.,
2015), and comparable with the EUROASPIRE |V findings (Bruthans et al.,
2016), the majority of this sample were educated to secondary school level
(43.9%). Also consistent with previous evidence, this study showed a higher
number of participants (37.3%) discharged from hospital after a diagnosis of
ACS were living within the least deprived quintile of the Index of Multiple
Deprivation (Sumner et al., 2016). Comparisons with previous research
exploring deprivation levels and physical activity levels is difficult due to the
heterogeneity of physical and social measures used within studies (Bauman et
al., 2012; Sawyer et al., 2017). However, the relationship between deprivation
level and physical activity levels found within the current study is interesting and
worthy of further investigation. Future research should consider whether it is
only the most active patients living within the most deprived areas that engage

with CR.

4.4.3 Associations of self-reported physical activity

In the regression model, the only significant association of self-reported weekly
physical activity prior to the start of supervised exercise-based CR for patients
diagnosed with ACS was the physical self-concept for being physically active.
The results of this study support previous findings from studies predicting
physical activity levels within clinical samples. For example, within a sample of
413 adolescents aged between 12-20 years with mild congenital heart disease,

describing oneself as active predicted higher levels of performance for an
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objective measure of cardiopulmonary fitness; the 3 minute step test (Chen et
al., 2015). Similarly, within a sample aged between 60 and 90 years who had
one or more previous falls and a fear of falling, findings identified describing
oneself as physically active predicted higher levels of self-reported physical
activity (Sales et al., 2017). Previously it was unknown whether describing

oneself as active prior to the start of CR was related to physical activity levels.

This study is the first to identify adults after a diagnosis of ACS, who describe
themselves as being physically active and self-report undertaking higher levels
of physical activity prior to the start of supervised exercise-based CR. This
study adds to the findings of the systematic review within chapter two and
provides quantitative evidence to support the relationship between self-
perceptions of being active and physical activity levels prior to the start of CR
for those with an ACS diagnosis. This relationship is important because higher
levels of physical activity were at the root of the self-perceptions of an exercise
identity, which negatively influenced decisions to engage with exercise-based
CR (McHale et al., 2020). To improve decisions of engagement, CR services
should consider this relationship and identify the CR support needs of those
perceiving themselves active before the start of CR. The qualitative study within
chapter five will question moderately active adults describing themselves as
active after a diagnosis of ACS to understand the meaning of this relationship

and their support needs within the context of CR.

This study reported that increased levels of self-esteem were not a predictor of
self-reported activity in the final regression model. This is in agreement with
Sales et al., (2017), who also reported that global domain of self-esteem was

not significant in predicating higher physical activity levels. However, increased
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self-esteem has long been associated with the motivation behind higher levels
of physical activity (Fox, 2000). Whilst it is difficult to compare findings because
of the lack of studies within adult clinical samples, one explanation of why self-
esteem did not predict self-reported physical activity levels in this study is that
physical activity levels may influence perceptions of health, which in turn may
impact self-esteem (Moore et al., 2012). To explore this possible interaction
further, there is a need to understand how participants feel about their physical
activity levels after a diagnosis of ACS. This will be explored within the

qualitative study in chapter five.

Physical self-description constructs from the PSDQ-S (the global measure of
overall positive feelings about self and the sub-domain constructs of not getting
sick often, being good at sports, being able to run a long way without stopping
and being strong) were significantly related to self-reported physical activity
during bivariate correlation but were not significant in the regression analysis.
No other studies have been identified that examined the influence of global or
subdomains of physical self-concept. This is surprising given that ACS patients
who believe themselves as more active may feel more competent to engage in
higher levels of physical activity. However, other intrapersonal correlates of
higher exercise levels in people living with CHD identified from a review of 121
studies include better overall health, higher levels of self-regulatory self-efficacy,
higher previous physical activity levels, higher intention to exercise, positive

exercise beliefs and higher perceived behavioural control (Petter et al., 2009).

The authors of the PSDQ-S may offer one explanation for why the correlations
were not significant in the regression analysis. When validating the physical

self-concept questionnaire with a sample of older adults (mean age 63 years),
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physical self-concept across a number of domains was lower in the senior
sample when compared to a younger sample (mean age 17 years) (Marsh et
al., 2010). The authors suggest the self-concept sub-domains are closely linked
with actual performance and influenced by physical decline (Marsh et al., 2010).
It could be speculated that participants’ performance may have been impacted
by the ACS diagnosis, influencing their beliefs related physical activity levels.
This suggestion will be considered within the qualitative study in chapter five.
Furthermore, the statements in the being physically active domain include the
option to refer to activities other than cardiovascular activities, which could be
interpreted as including strength activities (another of the sub-domain concepts
that was significant at the bivariate but not regression stage of the analysis).
Additionally, the focus of IPAQ-SF measure of weekly self-reported physical
activity assesses the number of days and time spent doing moderate and/or
vigorous activities, including carrying light/heavy loads and digging (which could
be interpreted as strength activities) to calculate a total activity score from
metabolic equivalents for these activities (Craig et al., 2003). Therefore, the
concept of being strong warrants further explanation. Previous studies have
found significant decline in physical function after an acute coronary event
(Dodson et al., 2012; Levine et al., 2014) but traditionally exercise-based CR
has focused on cardiovascular activities as a means of encouraging increased
physical activity levels. Recent guidance from the World Health Organisation
recommends that the weekly physical activity levels for all adults should include
muscle-strengthening activity on two or more days per week to improve health
outcomes (Bull et al., 2020). Therefore, exploring participants’ self-concept for

being strong may inform future CR exercise interventions aimed at increasing
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weekly physical activity levels. The qualitative phase within chapter five will

explore this relationship further.

4.4.4 Strengths and limitations

Whilst this study provides useful information about the significant associations
of self-reported weekly physical activity among adults after a diagnosis of ACS,
there are several limitations. Data were collected from participants who had one
meeting with CR staff (initial risk assessment appointment) where discussions
about physical activity were likely and from participants between two and twelve
weeks post cardiac event. Data collection time points may have implications for
the physical activity levels reported in this study (i.e., those for whom more time
has elapsed since the ACS diagnosis may be more active than those earlier in

the process).

The use of a small convenience sample limits the generalisability of the
findings. A critical factor impacting the sample size of this study was the global
outbreak of coronavirus (COVID 19) (World Health Organisation, 2020). Study
recruitment was suspended by Scottish NHS Research and Development in all
regions on 16th March, 2020 (Appendix 12). The premature ending of
recruitment had implications for the multiple regression analysis. A regression
analysis completed with nine variables was underpowered, but sufficient when
compared to a recently published study reporting the results of a multiple
regression analysis including ten predictor variables with a sample size of 66
participants (Ambridge et al., 2020). In view if this, the results of this study
should be interpreted with caution and future studies exploring self-reported
physical activity and physical self-perceptions and iliness perceptions, should

include a larger sample size.
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Finally, the cross-sectional nature of this study does not allow for a test of
directional relationships between the global and sub-domains of physical self-
perceptions and increased physical activity levels and it is likely there is a
reciprocal relationship between physical self-concept for being physically active

and self-reported physical activity levels.
4.5 Chapter conclusions

Seventy five percent of the study sample self-reported being moderately active
or higher prior to the start of supervised exercise-based CR. Among adults after
a diagnosis of ACS, only higher levels of physical self-concept for being
physically active predicted self-reported physical activity prior to the start of
supervised exercise-based CR in regression analysis. The regression results
should be treated with caution due to the small convenience sample. The
qualitative study in chapter five will build upon the first phase of this explanatory
mixed-methods study, to explore what describing oneself as active means to
those who self-report being at least moderately active after a diagnosis of ACS.
This will include exploring the bivariate correlations found within this study and

understanding what this higher active group need from CR.
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Chapter 5. Perceptions of physical activity levels after

a diagnosis of ACS inin the context of CR

5.1 Introduction

Physical activity levels prior to diagnosis of ACS are one important influence on
decisions about whether to engage in supervised exercise-based CR (McHale
et al., 2020). Those who consider themselves sufficiently active are less likely to
engage in current delivery modes of supervised exercise-based CR (Herber et
al., 2017; Jones et al., 2007; McCorry et al., 2009; Shaw et al., 2012). Therefore
it is important to understand what this group require to ensure that they can

return to physical activity at a level that will give secondary prevention benefits.

Regression analysis in the previous chapter indicated only one factor was
significantly associated with self-reported physical activity levels after ACS
diagnosis but prior to CR. This was describing oneself as active. The concept
of ‘describing oneself as active’ contained several sub-factors that related to the
frequency, intensity and type of physical activity undertaken; doing exercise that
increased breathing rate (intensity), doing activities like jogging, or dancing
(type), doing sport and exercise almost every day (frequency), doing lots of
sports or other physical activities (type). These sub-factors may relate to the
evidence based FITT principle of exercise prescription, i.e., frequency (how
often), intensity (how hard), time (how long) and type (what mode) (American
Association of Cardiovascular and Pulmonary Rehabilitation, 2021). The FITT
principle of exercise prescription offers a structured approach to guide CR
health professionals when developing an individualised exercise prescription to

improve cardiovascular fitness and secondary prevention health (American
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Association of Cardiovascular and Pulmonary Rehabilitation, 2021; British
Association of Cardiovascular Prevention and Rehabilitation, 2017). Whilst
supervised exercise-based CR promotes the CMO'’s physical activity
recommendations, the CR exercise prescription includes specific guidance to
improve cardiovascular fitness. Within the UK, after a diagnosis of ACS,
individuals are recommended to achieve the following BACPR FITT principle

exercise prescription (Table 5-1):

Table 5-1: BACPR exercise prescription

Characteristic Prescription
Frequency 2-3 time per week

Other days walk or undertake alternative leisure activities
Intensity 40-70% Hear Rate Reserve (HRR)

11-14 Rating of Perceived Exertion (RPE) Borg Scale
2-4 Rating of Perceived Exertion Category Ratio (CR) 10 Scale

Time 20-60 minutes (not including warm up and cool-down)

Type Aerobic endurance training

However, it is unknown how those describing themselves as active understood
being active after a diagnosis of ACS. For example, how did this group
understand how hard they were breathing during moderate level physical
activity? Exploring the perception of those describing themselves as physically
active will help gain a greater understanding of how this group interpreted being
active after a diagnosis of ACS and whether interpretations of being active were
similar to the CR FITT principle exercise prescription recommendations (British

Association of Cardiovascular Prevention and Rehabilitation, 2017).

The aims of the qualitative phase were twofold. First, to explore how the

influencing factors associated with self-reported physical activity levels were
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understood within the context of CR. Secondly, what CR support do those self-

reporting being moderately or high active after a diagnosis of ACS require?

5.2 Methods

The explanatory qualitative study design included semi-structured telephone
interviews in order to reach a broad spectrum of participants across a
geographically disparate area. This study is reported following the consolidated
criteria for reporting qualitative research (COREQ) checklist included within

Appendix 15 (Tong et al., 2007).

Context

The qualitative study formed part of the mixed-methods sequential study design
detailed in chapter three. The sequential study design supported the ability to
identify a sub sample of participants self-reporting at least moderate levels of
physical activity from the quantitative results within the previous chapter.
Consequently, the qualitative study within this chapter included moderately
active individuals accessed from CR services within the Scottish areas of NHS

Fife, NHS Tayside, NHS Forth Valley and NHS Grampian.

The sequential timing between the quantitative and qualitative studies
supported the temporal relationship between the quantitative data analysis and
gualitative data collection (Creswell & Plano Clark, 2011). Quantitative data
analysis was completed at the end of March 2020, six months after the
commencement of the quantitative study. The usual care CR pathway for the
four Scottish NHS areas involved patients having the opportunity to start
supervised exercise-based CR between eight and twelve weeks after the

cardiac event. Thereafter, the duration of supervised exercise-based CR was
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between ten and twelve weeks. Thus, the sequential timing meant that some
participants of the quantitative study were six months post ACS event, and had
completed supervised exercise-based CR at the point when invited to take part
in the qualitative phase. Therefore, the qualitative study represents moderately
active individuals within six months from referral to supervised exercise-based

CR.

5.2.1 Sampling and recruitment

Participants who completed the quantitative study were invited to take part in
phase two. An invitation paragraph, found after section D of the questionnaire
(Appendix 11), asked participants to reread the participant information sheet,
give voluntary consent and share their telephone number. To answer the study
questions, a purposive sample of those who reported at least moderate levels
according to cut points of the International Physical Activity Questionnaire —
Short Form (IPAQ-SF) (Craig et al., 2003) were eligible to take part in the study
(Table 4.4). Recruitment took place between April and May 2020. All eligible
participants were invited to take part in the qualitative phase via text message
or telephone call. Potential participants were reminded of their prior informed
consent and their ability to decline the invitation. A convenient date and time for

the telephone interview was arranged.

5.2.2 Data collection

Since participants were geographically dispersed across Scotland, it was
decided semi structured telephone interview techniques were best suited to
collecting data within this study (Moule & Goodman, 2009). This decision
considered the strengths and weaknesses of telephone interviewing technigues

and was made before the social distancing restrictions of the COVID-19 global
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pandemic (World Health Organisation, 2020). The strengths include the ability
to collect data without requiring the participant to attend an interview site, or
host an interview within their own home (Braun, 2013; Moule & Goodman,
2009). In contrast, the weaknesses are associated with the absence of face to
face contact and issues with non-verbal communication (Musselwhite et al.,
2007), for example, the inability to build rapport with participants or detect non-
verbal cues, such as emotions. Prior training is recommended to develop
knowledge and skills to conduct qualitative interviews, to avoid
miscommunication and ensure effective telephone interviews (Moule &
Goodman, 2009). | completed regular qualitative interview training workshops

and completed two previous telephone interview studies prior to data collection.

Pre-planning of the interview schedule

The semi-structured interview schedule was loosely structured to guide the
‘conversation’ with the study participants (Braun, 2013). The interview questions
were developed from the findings of chapter four and took account of the
systematic review detailed in chapter two. The questions reflected the “model of
engagement” and formation of an exercise identity, for example, from the theory
of identity, the concept of describing oneself as being physically active is formed
from participants’ perceptions, meanings, feelings, self-views and their view of
others (Burke & Stryker, 2016). Opening questions were broad, non-sensitive,
and related to physical activity levels. Questions thereafter were funnelled
towards specific areas related to personal perceptions and the meanings of
participants physical self-description of being active after their cardiac event
(Appendix 13) (McIntosh & Morse, 2015). Prompts and probes were included

within each question to gain further information when it was felt necessary or
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helpful. The semi-structured interview schedule in appendix 13 was updated to
address question 5 and was consistently applied across all telephone interviews
to ensure the interview data could validate the data collected in phase one

(Plano Clark, 2016).

The telephone interviews were conducted from a private office by SMcH. The
interviews were recorded using a digital voice recorder with encryption,
downloaded to Edinburgh Napier University secure password protected drives

and then transcribed verbatim.

Qualitative data gathering

The interview started with verbally greeting the participant, checking their
willingness to take part and clarifying their informed consent in order to
establish trust and build a rapport (Braun, 2013). In addition, participants were
reminded of their ability to stop the interview at any time and asked if they had

any questions they wished to be answered.

During the interview, verbal cues were used to provide participant reassurance

LE 11

and maintain conversation momentum, for example, “I hear you”, “please
continue”, “are you ok to continue?” (Braun, 2013). Note taking provided
additional insights to support and develop a more meaningful data analysis, and
offered a record of key points that happened during the interview (Moule &
Goodman, 2009). Interview notes documented emotions conveyed by the
participants and reflections regarding the context surrounding such emotions.
The telephone interviews took place between April and May 2020 and during

the COVID-19 pandemic. The notes document the impact COVID-19 had on

participant’s lives, for example, the impact of being furloughed from work.
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5.2.3 Data management and analysis

A unique code was given to identify each participant taking part in the

qualitative interviews.

Participant data and interview notes were coded and immediately downloaded
to a secure folder within the University secure ‘v’ drive upon completion of the
interview. The audio recording was then deleted from the digital voice recorder.
The audio recordings were fully transcribed into written text to gain familiarity of
the data and establish initial analytical ideas, and imported into NVivo1l2® (QSR
International, Melbourne, Australia) (Braun, 2013; De Chesnay, 2015b; Moule &
Goodman, 2009). All laughter, pauses and verbal utterances, for example,
‘erm” and “mm”, were retained within the transcribed text to maintain the
meanings and paralinguistic features within the audio data. The NVivo12® file
was stored within a password protected secure drive of Edinburgh Napier

University.

Data analysis plan and trustworthiness strategies

The transcripts were analysed using thematic analysis (Braun, 2013) in order to
retain the flexibility to be guided by the quantitative results within chapter four
and explore themes inductively developed from the qualitative data. Transcripts
were read multiple times to identify initial codes and become familiar with the
data. Three transcripts were checked and independently coded by two
supervisors (FA & CH) to support the trustworthiness of the data analysis
process (Lincoln & Guba, 1985; Plano Clark, 2016). Preliminary codes were
discussed in a meeting and modifications made accordingly. The final coding
frame was then applied across the entire data set. A record of 124 initial

inductive data codes, and semantic level themes were generated. The initial
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generation of codes was reviewed and revisited as the codes were grouped into

themes to produce a thematic map of final themes and sub-themes.

Seven stages of coding and analysis were conducted during thematic analysis

(Table 5-2) (Braun, 2013).

Table 5-2: Stages of coding and analysis

Stage Thematic Analysis

1 Transcription

2 Reading and familiarisation: taking note of items of potential interest and
relevant to the research question

3 Coding: complete; across entire data set

4 Searching for themes

5 Reviewing themes (producing a thematic map of the provisional themes and
subthemes, and relationships between them)

6 Defining and naming the themes

7 Writing — finishing analysis

5.3 Results

Forty-seven participants consented to take part in the qualitative study if

selected (Figure 5-1).
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Figure 5-1: Phase 2 participant recruitment

A purposive sample of 33 potential participants who reported being moderately
active in the quantitative study were invited to participate. The final sample
comprised 26 participants (78.8% of those invited) with a median age of 65

years (range 44-77). Median interview duration was 31.22 minutes (range
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21.15 and 52.23 minutes). The majority of participants (85%) were male and

had an M| & PCI (Table

Table 5-3: Participant characteristics

5-3).

Characteristic Category n %
Sex Male 22 85
Female 4 15
Age group <55 6 23
55-64 9 35
65+ 11 42
ACS = treatment Ml 2 8
Ml & PCI 20 77
Ml & CABG 4 15

The data analysis process identified three overarching themes; 1) reflections of

previous physical activity, 2) self-evaluation of fithess and health and 3) support

to return to physical activity. These were supported by eleven categories

(Figure 5-2).
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Figure 5-2: Thematic map: How participants understand being physically active

after an ACS diagnosis and what do they need from cardiac rehabilitation?
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Study participants reported that their understanding of being physically active
was based on reflections of previous cardiovascular and strength activity, step
count monitoring and self-evaluation of health against CR information.
Moderately active adults required CR support after a diagnosis of ACS to return
to previous physical activities, overcome anxiety and understand capability to

increase physical activity exertion.

5.3.1 Descriptive overview of thematic analysis

Indented quotations have been placed separately to main text to enhance
readability and be inclusive of participant’s points of view. Verbatim quotations

are included alongside analytical commentary.

Theme: Reflections of previous physical activity

Participants considered physical activity to have two core elements,
cardiovascular and strength activities. Participants’ reflections of how active
they were prior to their cardiac event informed present and future physical
activity behaviour. Those who perceived themselves as being previously active
were motivated to set goals to return to the physical activities that they enjoyed
prior to their cardiac event. Different behaviour change techniques were
employed to help achieve this. For example, participants who previously
monitored step counts returned to this to enhance motivation and encourage
progression. Reflections of being strong helped participants understand a loss
of muscular strength felt during physical activity after the ACS diagnosis.
Understanding loss of muscular strength prompted motivation to increase

physical strength building activity.
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Sub-theme: Perceptions of previous cardiovascular activity

Cardiovascular activity was foremost in discussions about what it meant to be
physically active. There was considerable variation in participants’
understanding of the concept of being physically active. Broadly, participants
were split into two groups. 1) Those who considered themselves active and who
had previously taken part in regular sporting activities that were often of high
intensity. 2) Those who considered themselves active and who had previously
taken part in regular moderate intensity activities such as walking, golf and

occupational activities.

The first group of participants described undertaking regular weekly sporting
activities, such as endurance running, badminton, cycling, or attending fitness

classes and going to the gym:

“I played probably about seven hours of what | would call pretty

competitive badminton in a week.” (Participant 14)

In this group, the majority defined themselves as having a sporting identity, for
example, being a runner or an athlete and reflections from previous activities
such as running and cycling motivated these participants to set specific distance
goals to regain fitness levels. Many discussed maintaining their self-defined
activity status and were more likely to discuss plans to return to previous
physical activities where they were part of a group, for example, playing
badminton. Participants in this group discussed previous enjoyment of physical
activities and, for some, this included enjoying control over their physical body

during activities of high effort.
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“When you have been as physically fit as | have all your life, you know

exactly what your body can take” (Participant 12).

This group avoided sedentary time, and discussed feeling fit and able to
complete everyday tasks with minimal effort. For example, one participant
explained how his level of fitness meant he did not have to worry about his

ability to complete physical tasks:

“f you need to go and do gardening or some building work, you can go
and do it without worrying about it, you are in a reasonably fit state to do

that because you are keeping yourself at a certain level.” (Participant 4)

The second group of participants described previous activities of walking,
including dog walking, golf, bowling and completing everyday tasks, including
occupational activities. Some in this group questioned whether being active
referred only to participating in structured activities such as attending a gym
session. One participant described himself as always being on the go and

asked:

“Do you need to be going to a gym, do you need to be doing the running,
and do you need to be doing this, that and the next thing, to be described

as active? | have always been an active person.” (Participant 7).

Most participants in this group discussed improving their definition of self, for
example, becoming more active and making decisions to start new additional
physical activities for the benefit of increasing their personal fithess. Some
discussed plans to reengage with activities previously experienced many years

ago or undertake new activities. One participant had recently increased his
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walking to running and explained his twelve-month goal was to be “fit enough to

run a marathon” (Participant 3).

Sub-theme: Perceptions of strength

Participant perceptions of being strong were formed from reflections of past
physical strength in relation to everyday physical tasks or specific strength
related activities. They also compared strength performance for the same

activities pre and post cardiac event.

The cardiac event left most feeling an initial loss of physical strength and a
sense of weakness when trying to complete tasks such as carrying shopping or
lifting gardening and household items. For example, one participant reflected
upon his previous strength in relation to daily household chores explaining “/
could have lifted that no bother, the strength you have in your inner body
doesn’t seem to be there anymore” (Participant 15). Some perceived everyday
activities formed part of a physically active lifestyle and contributed to their
strength exercise, for example one participant who delivered home shopping
explained “I am lugging these crates of groceries weighing about 20kg up four

flights of stairs.... so I consider that my weights” (Participant 13).

Retaining an identity of being strong after the cardiac event was important,
especially for males and those returning to physical jobs. Reflections of being
strong and able to complete the heavy manual elements of their job conflicted
with the perceptions of others, such as family and colleagues. A few reported
feeling frustrated with themselves when colleagues acquired their manual tasks.
Offers of help and perceiving others viewed them as weak, also evoked
frustration. Some reported avoiding situations where physical weakness might

be exposed to preserve self-perceptions of being strong. For example, one
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participant explained “/ do try to avoid going to the shops with her” (Participant
1). These same physical chores were perceived important in helping

participants rebuild their strength.

A few participants reflected upon planned and structured strength activities such
as the use of weights at home, or within a private/public gym setting. Some
participants discussed their strength activities as a past behaviour, performed in
the earlier years of their life, whilst others discussed strength activities

performed in the weeks immediately prior to their cardiac event.

Participants were motivated to rebuild strength after the cardiac event. This
included returning to previous gym activities, or resistance activities within their
home. One female, with a previous history of using weights at home, discussed

her motivation to regain strength after her heart attack:

“My motive, just really to keep my strength up because this is one thing
that | have found since the heart attack, | am not as strong as | used to
be.... walking is ok but if | am doing heavier kind of housework then you

know | do find that | am tired and | have to sit down.” (Participant 17)

In contrast, a few were apprehensive of progressing such activities for fear that

they might “put pressure on the heart” (Participant 15).

Sub-theme: Step count monitoring

Thirteen participants discussed reflections from step count monitoring. The
majority of these (10) were from the group who reported undertaking moderate
activities. Phones, wearable devices and walking apps provide a source of
feedback about daily step counts for walking or running. Reflections from
current step count feedback, for example, number of steps, or steps

154



accumulated over a period of time, motivated future physical activity behaviour.
For example: One participant described how before returning to his house after
a walk he would check his step count feedback and “sometimes push myself a
bit further because | hadn’t done the steps that | had normally done” (Participant
16). Another, reflecting upon the accuracy of step count feedback indicated
“some days it tells me | have walked ten thousand steps and | wonder where |
have been.” (Participant 9). Participants discussed setting themselves frequent
step-count goals to encourage motivation and consistently maintain, or improve
physical activity performance. When asked why setting frequent step-count
goals was important, one participant explained he was “driven by goals”

(Participant 6).

Step count progress over time provided a source of self-motivation,
encouraging participants to compete with their past performance and increase

their future performance:

“l was also trying to hit the ten thousand steps... but now, actually when |
am doing my running, my ten thousand steps are done by eleven o’clock.
So that kind of shows you that | am probably averaging about seventeen

thousand steps a day now.” (Participant 3).

Data produced within step count tracking apps provided rewards and badges for
achieving step-count goals and milestones. Reflections from performance
feedback and rewards provided a source of both intrinsic and extrinsic

motivation.
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Theme: Self-evaluation of fitness and health

Self-evaluation of fithess and health represented participant’s understanding of
previous perceptions of fithess and health, cardiac illness and recovery against
CR information received after a diagnosis of ACS. CR information included
secondary prevention, clinical treatment information and self-comparison
against CR peers. Some participants defined their previous health as
synonymous with their perceived fithess and the absence of illness symptoms.
Participants planned secondary prevention cardiovascular health goals,
including increasing physical fitness, by evaluating their previous lifestyle
against secondary prevention risk factor information. Participants also reduced
anxiety from comparisons with CR peers and increased perceptions of being in
control of future cardiac illness from understanding clinical treatments via

information shared by CR.

Sub-theme: Perceptions of being previously healthy

Perceptions of being previously healthy represented self-evaluation of past
health against secondary prevention risk factor information received during the
period immediately after the cardiac event. Participants discussed their
previous health prior to the cardiac event synonymously with their perceived
fitness. For example, one participant felt 1 was quite fit and healthy before the
heart attack” (Participant 2) indicating that they believed fithess implied health.
Others discussed previous health in relation to having had an active lifestyle.
For some, perceptions of being previously healthy were defined from not having
a history of visiting their general practitioner (GP), feeling unwell, or

experiencing symptoms of illness:
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“l am not an ill person, you know, | am really quite a healthy person and

very seldom at the doctors.” (Participant 16)

Some perceived they had been previously healthy, suggesting their “healthy
lifestyle” was in line with secondary prevention risk factor information, and
improvements to lifestyle were small. In contrast, others understood their
previous perceptions of being healthy were incorrect. A number of participants
acknowledged the need to increase their fitness, whilst others understood the
need to address specific aspects of lifestyle such smoking habits, alcohol

intake, and diet:

“It was really only my lifestyle and not my exercise..., the eating and

drinking was on a scale that it shouldn’t of been” (Participant 25).

Secondary prevention information enabled participants to gain a renewed sense
of what it meant to be healthy. Some reported personal achievements of weight
loss, improved diet, increased fitness and energy levels, and for a few stopping

smoking.

Sub-theme: Perceived control of future cardiac illness

Perceived control of future cardiac illness represented participant’s self-
evaluation of their revascularisation treatment or medication against information
received from cardiologists and/or CR staff. Some participants reported
receiving verbal and visual information about their treatment from cardiologists,
including seeing a recording of their coronary arteries. Others explained
receiving verbal and written information of their treatment from CR staff during
the hospital stay, or during home visits. Evaluation of this information enabled

some to perceive they were “fixed”, or in control of their future cardiac illness.
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Others believed they had no control or believed their clinical treatments would

control future cardiac events.

The majority of those who believed they were in control of future cardiac illness
reported that the symptoms of their heart attack were fixed from the
revascularisation treatment or medication, and future cardiac events could be
controlled from addressing secondary prevention risk factors. Those who had
perceived control over future cardiac illness were better able to manage anxiety
related to the thoughts of a future cardiac event, and plan secondary prevention

goals.

“so the control comes from... the professor was really clear on the
problems that | had are fixed, so they did two operations (stents), and
that’s fixed that problem, so there is nothing evident which is beyond a
controllable risk factor, so | think from that you can manage stress levels

and anxiety” (Participant 11)

Secondary prevention goals included increasing physical fithess. When
participants were asked how their perceptions of control over future cardiac
illness helped with increasing their fithess and physical activity levels, one
participant explained how ‘it gives me a background of confidence” (Participant

17).

Where participants’ perceived future cardiac events could not be controlled,
anxiety remained. In these cases, secondary prevention goal planning did not
include increasing their fitness nor physical activity levels; instead, some were
reliant upon medication or the revascularisation treatment. For example, one
participant explained feeling anxious when he stopped his medication after

advice from a cardiologist and discovered “there is still something wrong if when
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| come off the beta blockers my heart rate goes away up again” (Participant 23).
Another, who had recently experienced percutaneous coronary intervention
treatment for a second time understood the “lifetime” of his “stents” were limited.
He explained; “/ am good for another ten years at least, but then after that | am
not sure what the options would be” (Participant 8). The same participant did
not discuss secondary prevention lifestyle goals as being an option. Where
participants discussed worry about experiencing future symptoms of cardiac
illness, they reported anxiety in relation to increasing their fitness levels. For
example, medication such as the glyceryl trinitrate (GTN) spray was perceived
as an aid to retain control and manage anxiety in relation to thoughts of future
cardiac symptoms during physical activity. One participant, was reliant upon his
GTN spray as an aid to manage anxiety when resuming his usual outside
physical activities. The participant reported carrying the “GTN spray in my
pocket, not that | used it, but it was almost like a rabbit’s foot talisman”
(Participant 20). The participant had experienced the cardiac event whilst

outside running.

Sub-theme: Comparisons of cardiac illness recovery

Participants compared their recovery from cardiac illness by evaluating physical
and mental recovery against CR peers who were active. Peers were defined as
being either similar or different. Feeling similar enabled some to reduce anxiety,
accept the impact of their cardiac event and feel positive about their perceptions

of fithess and their stage of illness recovery:

“That kind of put my mind at ease because there was another guy that

kind of was always out and about and buzzing about and everything and
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he was struggling to come to terms with it you know, having to slow down

and | was kind of the same as him.” (Participant 3).

Feeling different also helped reduced anxiety about fitness and provided
feelings of positivity in relation to their illness recovery. Participants struggled to
understand why being fit had not protected them from having a cardiac event.
For one participant who perceived the need to increase his moderate physical
activity levels, comparing himself to a peer enabled him to feel positive about
his perceptions of fithess by understanding that a heart attack can happen to

anyone:

“Because you are wondering why the heart attack happened to you, so
the good thing was that when | was there (CR) they said it could happen
to anybody. There was guy | knew who was really fit and he had a heart

attack too so that made me understand.” (Participant 5).

Talking with CR peers and comparing the physical and mental challenges of
their cardiac event, including the impact to their daily living activities, enabled a
number of participants to understand their cardiac recovery was better than that
of peers. A number of participants felt being fit supported a quicker recovery.
For example, one participant when comparing himself to others during the
hospital stay explained “I am not as bad as them” (Participant 19). Another

discussed feeling lucky:

“That was lucky, that you can have a heart attack that you can walk away

from” (Participant 1).

In contrast, feeling different provided negative feelings of iliness recovery. Peer

comparisons helped a few understand their recovery was not progressing as
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well as others. One patrticipant described how she had to “keep up appearances
and put on a face” when around her peers during exercise-based CR
(Participant 17), suggesting she would have benefited from “one to one” CR
support to address her challenges. This same participant explained she was not
a group person and dropped out of the exercise-based CR programme after
four sessions. Others who chose not to attend CR, or dropped out, and
described themselves as being previously high active, explained their desire to
meet other fit patients recovering from a cardiac event, and suggested the need

for an alternative version of CR, for example a “fit” persons’ CR:

“Because the struggle for me was the mental side of why did it happen to
me ...it would be nice if there was more specific, not athletes, but fit

person rehab” (Participant 20).

Theme: Support to return to physical activity

Participants discussed several things that supported a return to being physically
active. Many participants had attended CR due to the time elapsed between
the quantitative and qualitative elements of the study. These participants
highlighted how CR can support people who were at least moderately active

prior to their cardiac event return to higher levels of physical activity.

Sub-theme: Increased understanding of the meaning of being physically

active

Some participants gained an increased understanding of what it meant to be
physically active after attending exercise-based CR. When asked if perceptions
of being previously active had changed since attending CR, some confirmed

they understood the difference between previously performed physical activity
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and exercise performed during exercise-based CR. For example, one
respondent confirmed; “/ worked in a very busy (named service) and so | was
up and down and | could do ten to twelve thousand steps in a day no problem,
but it wasn’t good exercise.” (Participant 18). When asked how they described
their previous activity to CR staff prior to starting exercise based CR most

confirmed they had told staff they were active:

“l would probably say, | don’t know, whether | was honest or not, | would
have thought at the time | wasn’t inactive, | didn’t sit around watching TV

so | would have said | was active.” (Participant 11).

The same patrticipant confirmed that since attending CR, his physical activity
behaviour had been altered from previously including daily living activities within
his physical activity levels to including regular structured exercise, for example,

using home gym equipment and increased walking on most days of the week.

Sub-theme: Knowledge of upper exertion limits

Understanding upper exertion limits helped participants gain awareness of their
ability to increase physical activity levels after a diagnosis of ACS. Participants
required support from CR to reduce anxiety surrounding negative thoughts
associated with physical exertion, and understand perceived capability to
increase physical activity intensity. This was achieved via self-monitoring of
physical feedback during exertion, and utilising heart rate monitoring to gain

mental and physical control of exertion during physical activity.

Participants were motivated to seek information and reassurance from CR to
understand their perceived capability to increase physical exertion. Thoughts of

increasing their heart rate influenced negative emotions, such as fear or
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anxiety. Participants reported being cautious, limiting physical activity intensity
due to these emotions and feeling unsure about how much stress they could

place upon their “heart”.

Seventeen participants reported attending CR to gain knowledge and
understand their “maximum?” level of physical exertion. Motivators to attend
included seeking “expert” advice and a fitness appraisal of physical capability to
return to previous physical activity levels. Because of this, many were motivated
to attend the initial CR assessment meeting. For one high active participant,
the CR assessment of his physical capability to return to running was sufficient
to address concerns regarding increasing intensity levels. The same participant
chose not to attend supervised exercise-based CR, instead requesting a further
one-to-one meeting six weeks after the first, to gain reassurance of his physical

activity progress:

“l wanted that reassurance six weeks later with somebody, to say well
since we last met, | have taken into account what you said about warm
ups, | have been doing that and this is what my running is doing”

(Participant 20)

Attending supervised exercise-based CR enabled some to understand they had
been limiting their physical exertion and were capable of more than they had
initially thought. Regaining self-confidence and feeling reassured of capability
enabled some to return to previous activities early on in the CR programme. A
few who had taken part in high intensity activities did not complete the
recommended number of CR exercise sessions. After performing CR exercise

activities similar to previous activities, one participant explains how she “thought
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if I can do that (walk on treadmill) then | can go back onto my treadmill’.

(Participant 26). The same participant held a membership with a private gym.

A number of participants reported the supervised environment of exercise-
based CR offered a safe place for “testing” physical exertion potential.
Participating in CR exercise activities offered the ideal medium to assess
perceived physical and emotional limitations. One participant experienced
unusual fatigue during high intensity exercise a few weeks prior to his cardiac
event. The same participant explained how he tested himself to gain

knowledge of his upper limits of physical capability:

“...when | am there it is like | am testing my body...to see how far | can
push myself before | actually got tired, because that’s what | found before

| had the heart attack.” (Participant 14).

Understanding physical capability of exertion enabled participants to reflect
upon their ability to return to previous physical activities. This was especially
important to those returning to activities requiring a higher level of physical
effort, such as physical occupations, gym activities and sport. Gaining an
awareness of physical capability resulted in many realising the need to
gradually “build-up” physical activity levels, for example, one participant realised

he “wasn’t bullet proot” (Participant 25).

Performance feedback from CR staff during exertion in supervised activities
helped address negative emotions and gain realistic expectations of physical
capability. In contrast, where performance feedback during physical activity
exertion was not provided, physical capability to increase heart rate during such

activities was unknown and negative emotions unaddressed. This was the case
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for those advised against the immediate return to previous activities such as hill

walking and swimming:

“prior to the stent | would go swimming probably once or twice a week
quite comfortably but then having had the stents and then going onto the
cardiac rehab they said oh no don’t do swimming, so | have not done
swimming for a fear that you know what happens if | (silence)...”

(Participant 13).

Sub-theme: Self-monitoring feedback from within

Participants’ gained an awareness of exertion from self-monitoring physical
feedback from within their body. When asked to explain the physical feedback
they were monitoring, some explained feedback from sensations of “muscle
fatigue and breathlessness” (Participant 12). Variations in answers included
physiological sensations from their “heart”, for example, palpitations, feelings of
“sweating”, and for participants post CABG surgery, chest and muscle
tightness. Self-monitoring feedback from within the body enabled some to
manage physical activity levels and make adjustments to the intensity. For
participants who were listening to physiological sensations from their heart,
feedback interpretation resulted in physical activity being terminated until they

perceived their heart had recovered.

Participants confirmed receiving CR staff guidance to understand techniques for
self-monitoring physical feedback during physical activity. A few participants,
who took part in moderate activities, reported that the talk test provided an
awareness of physical exertion from breathlessness and that they should be
able to hold a conversation or speak in a sentence. One participant perceived

his ability to have a conversation without being breathless during physical
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exertion was a “good level”. (Participant 6). The rating of perceived exertion
(RPE) scale was also reported to be a useful method for self-monitoring
exertion, incorporating an awareness of breathlessness and physical sensations
of muscle fatigue. One participant explained his understanding of the RPE scale

from CR guidance:

“l was listening to my own body as well as what they (CR staff) were
saying. When you compared the two with the chart, and what your body
was saying, you got a better understanding of where you were on the

chart.” (Participant 12).

Participants who were confident in the use of RPE were able to self-manage
physical exertion independently of CR staff. A few were able to transfer their
understanding to physical activity in contexts outside of the CR environment. In
contrast, where the use of the RPE scale was perceived as a monitoring scale
for use by CR staff, it was not used as a monitoring scale to support self-

management of physical exertion:

‘they give you a sheet that asks you where on the level it is, whether you
are finding it difficult to breathe, or whether you are finding it difficult to do

the exercises, and they are altering it to suit you” (Participant 22)

This resulted in a reliance upon CR staff to tell participants when to adjust
physical exertion. For example, one participant described CR staff asking him
‘have you had enough yet? And | said yes a wee bit and then that’s when | kind

of stopped” (Participant 15).
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Sub-theme: Observing heart rate monitoring

The use of heart rate monitoring helped participants understand physical activity
exertion and reduce anxiety. This anxiety was reported to be in response to a
perceived risk associated with increasing heart rate. According to one
participant, monitoring heart rate provided ‘“reassurance that | wasn’t going to
drop dead if my pulse went up to one hundred and ten” (Participant 17). Heart
rate monitoring offered a means of controlling physical exertion from observing

heart rate responses and adjusting physical effort.

CR staff calculated individualised heart rate zones, which when monitored
during exercise-based CR enabled participants to self-manage their upper
exertion levels. A number of participants who discussed taking part in sport and
high intensity activities reported previous experience of using individualised
heart rate zones. In general, heart rate monitoring motivated most to increase
the intensity of physical effort towards upper exertion levels. As a result, a few,
and their family members, were motivated to purchase personal wearable heart
rate devices to gain reassurance of exertion, and understand what was
happening to the heart. For example, one participant explained his motivation to
observe heart rate during physical activity was because without monitoring, his
heart “was not a visible thing” (Participant 11). Observing heart rate during
exertion did not accomplish reassurance for all. Five participants reported
distrusting the accuracy of heart rate monitoring devices due to observing
erratic heart rate responses during physical exertion. For example, one female
participant felt it was not giving her “a feeling of security so | just ditched it.”
(Participant 10). Two others, observed erratic heart rate responses during high

intensity exercise in the weeks leading up to their heart attack. Both felt the
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need to regularly check the accuracy of their wearable device against a number
of pulse-oximeters during the inpatient stay and, for one, during supervised

exercise-based CR.

Participants reported feeling able to self-manage physical exertion out-with the
supervised CR environment where CR staff engaged with personal monitoring
devices and calculated exertion limits were set within devices. For example, one
high active participant reported setting his wearable fitness device to vibrate
when his heart rate reached his upper exertion limits. Not all participants
understood CR calculated exertion limits and a number confirmed receiving no
CR staff engagement with their personal wearable device. For example, one
participant set his own exertion limit within his wearable device and explains

checking this with a source from outside of CR:

“No, they didn’t give me the numbers but | know a professional runner
who said that that was fine at that I'm at that standard of where | am.”

(Participant 3)

The same patrticipant confirmed his physical activity exertion felt higher than it

did during supervised exercise-based CR.

Sub-theme: Monitoring step count

Participants reported using wearable devices for monitoring step count during
attendance at exercise-based CR. Comparing step count performance with
other people’s performance was a source of extrinsic motivation by way of
competition. A few found step count competition a positive motivation, whilst
others, a negative. For example, one participant removed her wearable device

during physical activity within CR to avoid others “knowing that | had a
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(commercial wearable device), because they all had (commercial wearable
devices) and | thought no, | don’t need people in my face like that, because they
were saying how many steps they did” (Participant 16). Participants reported
CR staff did not discuss personal step count progress and did not engage with

personal step count monitoring during exercise-based CR.

5.3.2 The impact of the Covid-19 pandemic

During the telephone interviews participants discussed the Covid-19 pandemic
and explained the impact it had had on their physical activity levels. The closure
of fitness, sport and leisure centres resulted in several participants being unable
to access their regular sport, swimming, gym, and fitness sessions. A few
participants adopted new activities to maintain physical activity levels. For
example, two participants purchased home gym equipment; some started

cycling, whilst others discussed gardening.

Participant’s reported the UK wide national lockdown restricted their previous
physical activity levels. The restriction of outdoor physical activity to one hour
per day resulted in the duration of running and walking activities being limited.
Those in rural areas discussed the repetitiveness of walking the same routes
every day. For those furloughed from work, participants discussed the loss of
active travel and incidental physical activity within the workplace. For example,
one participant explained his fitness levels had previously been “a lot better
because | was working every day, | was on my feet because | am a (physical
job role) so | was walking about there” (Participant 22). A few discussed feeling
vulnerable and concerned about going outside for physical activity. When asked

why, one participant explained “There is a difference especially with the
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COVID19 at the moment, because now they are saying | am a vulnerable

person, you shouldn’t be going out.” (Participant 3)

A number of participants were attending CR when exercise-based CR stopped
due to the pandemic. When asked how this impacted their physical activity
levels, some reported maintaining physical activity levels from following written
guidance from CR staff. A few had memorised the exercise-based CR routine
and talked about continuing CR activities within their home. Others, discharged
early from CR without completing the recommended number of CR exercise
sessions, reported walking as their main mode of maintaining physical activity
levels. One participant, felt frustrated by the loss of CR and suggested a desire

for options to access CR support in the future:

“For me it is just frustrating, and it is beyond our control, but | am very
much on my own now ... it would have been good if | could go to the GP

and had any concerns and he could refer me.” (Participant No 6)

5.4 Discussion

This qualitative study aimed to understand the relationship between describing
oneself as active and self-reported physical activity levels of moderate and
above. Study participants reported that their understanding of being physically
active was based on reflections of previous cardiovascular and strength activity,
step count monitoring and self-evaluation of fithess and health against CR
information. Participants considered themselves previously healthy, and their
previous physical activity to include both cardiovascular and strength activities.
Self-reflections and evaluations informed future secondary prevention and
physical activity goals. Moderate and high active adults required CR support

after a diagnosis of ACS to return to previous physical activities, overcome
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anxiety and understand capability to increase physical activity exertion. In
particular, participants required CR help to return to both cardiovascular and
strength activities, and to understand appropriate intensity levels and how to

self-monitor these effectively.

5.4.1 The influence of physical activity levels prior to diagnosis of ACS

In this study, reflections about previous physical activity behaviour informed
present and future physical activity. Participants constructed a sense of being
active from reflections of their previous cardiovascular and/or strength activity.
Many participants were motivated to return to previous physical activities that
were part of their self-descriptions. The theory of identity, which provides a
behaviour framework to explain results, suggests that an identity derived from a
previous behaviour will drive future behaviour due to the formation of a strong
intrinsic motivation (Burke, 2009). This appears to be true in the current study,
but one exception was where self-descriptions were interrupted due to the
physical effects of the cardiac illness, for example, a disrupted sense of being
strong. Participants reported feeling frustrated when they felt their identity of
being strong was not maintained in their physical performance post diagnosis of
ACS. Identify theory suggests that when a person cannot regain their previous
self-perceptions, they will experience distress that will result in an increased
effort to restore a sense of self (Burke, 2009). In this study, those affected
avoided strength-based activities in order to regain a sense of self. This is a
novel finding within the context of CR. This study highlights the importance of
thoroughly exploring what participants mean when they say they are physically
active and of addressing participant’s concerns regarding a loss of strength.

Resistance activities performed two to three times per week at moderate
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intensity levels can improve muscular strength for those diagnosed with ACS
(Pelliccia et al., 2021). Participants could benefit from individualised CR staff
support to understand how to rebuild task specific muscular strength after a

diagnosis of ACS.

5.4.2 Monitoring physical activity levels

Moderate and some high active participants in this study had previous
experience of monitoring their physical activity. Those who have previously
used step-count monitors were able to compare step activity pre and post ACS
diagnosis and this motivated a return to previous activity levels. These findings
support those of previous studies that reflections from past step-count
performance prompt self-awareness of current physical activity, and increase
intrinsic motivation to improve future step-count activity (Mercer et al., 2016;
Nguyen et al., 2017; O'brien et al., 2015). However, in the current study,
participants report that step-count monitoring was not a focus of CR staff,
despite the fact that other studies have found regular self-monitoring of step
count in CR can significantly increase cardiovascular fitness benefits for ACS
patients (Duscha et al., 2018; Frederix et al., 2015; Vogel et al., 2017). Indeed,
one randomised study of 29 patients, aged 44-77 years, during early outpatient
CR reported the use of self-monitoring of step count contributed to a significant
increase in maximum cardiovascular fitness performance as measured by
cardiac stress tests, including ECG and lactate measurement (Vogel et al.,
2017). Over a period of 12 weeks, the study group showed a 15% higher overall
improvement in cardiovascular fithess performance and an 18% increase in
moderate to vigorous physical activity per week when compared to the control

group. Improvements in cardiovascular fitness are important in the secondary
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prevention of ACS (Pelliccia et al., 2021). To gain improvement in physical
activity capacity, benefits are best achieved when CR patrticipants receive CR
staff support, in combination with home-based CR plus the use of physical
activity self-monitoring technologies, such as step-count tracking (Meinhart et
al., 2021). Meinhart and colleagues report that increased physical activity
capacity was not achieved where CR participants did not receive this combined

approach to physical activity self-monitoring.

In the absence of CR staff support, participants in this study judged their step
count performance relative to others in exercise-based CR. In previous studies,
peer comparisons were reported to be an extrinsic source of motivation which
can result in physical activity motivation being short lived (Biddle et al., 2015;
Schunk & DiBenedetto, 2020). Peer comparison of step count activity within
this study resulted in the cessation of step-count monitoring for some during
exercise-based CR. To increase intrinsic motivation to start or continue step-
count monitoring, adults after a diagnosis of ACS could benefit from CR staff
support during supervised exercise-based CR. The implementation of step-
count monitoring within routinely delivered CR as an aid to supporting an
increase or return to previous levels of physical activity is worthy of future
exploration. This could be especially beneficial to support adults unable to
access centre-based CR after a diagnosis of ACS during the COVID-19

pandemic.

5.4.3 Perceptions of fitness and health

In this study, self-evaluations of health informed secondary prevention and
physical activity goals. Adults self-reporting physical activity levels of moderate

and above associated their previous fithess synonymously with their previous
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health after a diagnosis of ACS. Previous research has questioned whether
fitness alone can maintain health. Several studies report that fitness is an
independent predictor of health. For example, self-reported health and self-
reported fitness were found to be independent predictors of mortality when
addressing fitness (the state of being physically fit) and health (illness, body-
mass index (BMI), smoking status) in relation to all-cause mortality (Phillips et
al., 2010). Additionally, a twenty year longitudinal study by Harkinson et al.,
(2010) reported that increased levels of fithness are associated with improved
cardiovascular health when compared to sedentary populations (Hankinson et
al., 2010). However, other studies have suggested that without adherence to a
healthy diet, moderate intensity physical activity levels over time will not prevent
increased changes in BMI, waist circumference and weight gain (Church et al.,
2007; Hankinson et al., 2010; Thorogood et al., 2011), leading to an increased
risk of poor health. In adults after a diagnosis of ACS, improved secondary
prevention health can be achieved from adherence to a lifestyle of moderate to
vigorous levels of physical activity and the maintenance of a healthy weight

(Collet et al., 2020).

In the current study adults self-reporting physical activity levels of moderate and
above improved their understanding of what constitutes health from evaluating
previous perceptions of health against secondary prevention and clinical
treatment information. Self-evaluation of health against clinical information has
been shown to motivate positive health behaviour change, but only where the
person believes a change in their behaviour can reduce negative emotions and
improve the threat of iliness (Leventhal, 1970; Thoolen et al., 2008; van ‘t Riet &
Ruiter, 2013). Where a person perceives an inability to reduce an illness threat,

unaddressed negative emotions can impair effective decision making, and can
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result in defensive reactions to regulate emotions (van ‘t Riet & Ruiter, 2013). In
this study, where participants’ felt their cardiac illness recovery was not
comparative to peers within CR, this resulted in non-attendance at CR. Where
participants perceived a lack of control over future cardiac illness there was an
over reliance upon clinical treatments. After a diagnosis of ACS, adults could
benefit from knowledge of personal risk factors to address negative emotions
and improve future iliness threat, and to help plan secondary prevention lifestyle
goals. In addition, this group could benefit from understanding how physical
activity at increased levels can contribute to reducing the risks of future

cardiovascular disease.

Participants who evaluated their illness recovery as being different to CR peers
after a diagnosis of ACS, desired an alternative model to the current CR group
based rehabilitation sessions. In the UK, BACPR standards and core
components recommend all patients receive an individualised assessment to
form a CR treatment plan (British Association of Cardiovascular Prevention and
Rehabilitation, 2017). In Scotland it is recommended the CR treatment plan is
formed from a shared decision process between the CR staff and the patient
(Scottish Intercollegiate Guidelines Network, 2017). The findings of this study
support the CR assessment as an important factor in the decision to attend CR,
but highlight the limitation in setting individualised support plans. For those who
dropped out of supervised exercise-based CR after discovering it was not
suitable to support their needs, revisiting the individualised plan to explore what
the participant understands about being active and their perceptions of being fit

and healthy, may help to establish a personalised approach to CR.
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5.4.4 Monitoring intensity of physical activity

Adults after a diagnosis of ACS required support to return to previous physical
activity levels. Participants in the current study reported negative emotions
related to thoughts of increasing heart rate during physical activity. The need to
understand physical activity exertion levels was an important reason to attend
CR. This is in agreement with previous research in cardiac patients, that fearful
thoughts of straining the heart after a cardiac event culminated in the desire to
seek knowledge of appropriate exertion levels (Albert et al., 2015; Bay et al.,
2018; Rogerson et al., 2012). Participants in the current study experienced a
loss of confidence in their physical capability and sought knowledge to
understand their physical exertion limitations. CR staff support, even for a
limited time and including from the initial CR assessment, increased confidence
in capability and benefit knowledge to understand and overcome perceived

limitations of physical exertion.

Participants in this study reported self-management of physical activity from
understanding the RPE scale and interpreting signs of breathing and muscle
fatigue. RPE appears to be effective in guiding exercise intensity levels (Tang et
al., 2017), however, some participants in the current study were unable to self-
manage physical activity exertion from the use of the RPE scale. This issue has
been previously identified in a study of CHD patients, which reported that non-
adherence to RPE recommendations was due to a lack of understanding of how
to apply the self-monitoring tool to physical activity exertion (Elrod, 2007). At
one month post cardiac event or surgical intervention, Elrod (2007) identified
71% of participants self-reported monitoring symptoms of cardiac distress

during increased levels of physical activity as opposed to signs of breathing and

176



muscle fatigue. Participants in the current study terminated physical activity at
increased levels when self-monitoring of exertion included interpreting
physiological signs of chest tightness or possible angina, as opposed to
breathing and muscle fatigue. CR staff need to ensure that participants have a
good understanding of the RPE scale if this is their intensity monitoring tool of

choice.

Heart rate monitoring against the specified CR heart rate ranges increased
knowledge of exertion and enabled participants in his study to self-manage
increased of physical activity levels. This was the case only where the
knowledge of exertion level was obtained from a source perceived to be
credible. Participants experienced negative emotions about physical activity
exertion where information was perceived to be untrustworthy, for example,
observing erratic heart rate responses during exertion where reasons for this
remained unaddressed. Erratic heart rate monitoring responses during
increased levels of physical activity is commonly reported in previous research.
For example, a study of 142 amateur runners and cyclists observing
unexplained heart rate abnormalities during heart rate monitoring found 85% of
erratic heart rate monitoring responses were not detectable by a Holter ECG
(Gajda et al., 2018). Instead, erratic heart rate monitoring responses were
attributed to the quality of the monitoring device and interference issues with
heart rate monitor data transmission (Gajda et al., 2018). Contemporary
evidence recommends further testing is required to ensure the accuracy and
safe use of consumer wearable heart rate monitoring devices within clinical
populations (Cosoli et al., 2020; Etiwy et al., 2019; Muhlen et al., 2021). The
current study highlights the benefits to ACS patients of trusting heart rate

monitoring data to self-manage physical activity exertion. After a diagnosis of
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ACS, adults self-reporting physical activity of moderate levels and above could
benefit from specific reassurance regarding erratic heart rate monitoring
responses, for example, requesting ECG monitoring where deemed necessary
(American Association of Cardiovascular and Pulmonary Rehabilitation, 2021).
In addition, and to avoid exclusive use of HR monitoring, adults self-reporting
physical activity of moderate and above could benefit from CR support to
understand RPE and use a combination of HR monitoring and the RPE scale to

self-assess their upper exertion levels after a diagnosis of ACS.

5.4.5 Theoretical perspectives

Bandura’s theory of self-efficacy is relevant to understand individuals self-
reporting physical activity levels of moderate and above after a diagnosis of
ACS. Bandura (1997) hypothesised that efficacy judgements of capability are
informed by mastery experience, emotional states, vicarious experience and
social persuasion. In the current study reflections about past experiences of
cardiovascular and strength activities informed beliefs of being physical active
post ACS diagnosis. In accordance with Bandura’s construct of mastery
experience, it is likely that the previous experience of physical activity
influenced efficacy beliefs of capability. Participants confirm experiencing
enjoyment during previous activities and being motivated to return to such
activities but report a loss of confidence in their capability to increase physical
activity towards previous intensity levels. This reflects efficacy judgments of
capability informed by emotional states (Bandura, 1997). For example, anxiety
experienced during physical activity performance post ACS event is related to

negative thoughts associated with physical exertion.
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For some patrticipants attending CR, social comparisons against CR peers
(vicarious experiences) and positive performance feedback from CR staff
(social persuasion) provided efficacy information that increased beliefs in
capability to increase physical activity exertion levels after a diagnosis of ACS.
For high active participants who dropped out of CR, social comparisons were
discussed in relation to a desire to meet CR peers similar to themselves. This
resulted in participants suggesting an alternative model of CR (a fit persons
CR). This finding suggests vicarious experiences are an important source of
self-efficacy information for individuals who considered themselves active and
who had previously taken part in regular high intensity activities prior to their

ACS diagnosis.

Additionally, self-regulatory efficacy strategies (barrier self-efficacy), such as
gaining knowledge and understanding of upper exertion levels, appear to be an
important factor for increasing participants’ physical activity confidence. Self-
regulatory activities, such as self-monitoring of heart rate and RPE, influenced
participants’ self-efficacy to overcome emotional barriers and increase their

physical activity performance capability (Bandura, 1997).

5.4.6 Strength and limitations

Although this study included an acceptable sample size of participants
representing different ages, the study under recruited female participants. The
findings of this study may not be transferrable to moderately active females
after a diagnosis of ACS. From the total number of females recruited to the
quantitative phase, and eligible for the qualitative phase, 64% did not consent to

participate in the telephone interview. In future research, a concerted effort is
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required to recruit female participants and explore whether their needs are

different to male participants after a diagnosis of ACS.

Furthermore, the findings should be interpreted against the backdrop of a global
pandemic, coronavirus disease 2019 (COVID-19) (World Health Organisation,
2020). Recruitment to the qualitative phase took place during the early days of
the COVID-19 pandemic, and during a period of national lockdown. It is
possible at that time, the telephone interviews captured descriptions of
moderate physical activity levels which may be different to descriptions
collected at a different time. To improve the credibility of the findings,
moderately active levels of physical activity self-reported in the quantitative
phase formed the base for telephone interview questions in the qualitative
phase. Finally, the transcripts were not returned to participants for comment and
participants were not invited to provide feedback on the findings. Criteria
recommended to enhance accuracy and trustworthiness in qualitative study
design and analysis (Tong et al., 2007). Instead, to reinforce research rigour
and enhance trustworthiness in the study findings, three transcripts, and codes
and themes generated during data analysis, were discussed, and checked with

two supervisors (FA & CH) (Smith & McGannon, 2018).
5.5 Chapter conclusions

Adults self-reporting physical activity levels of moderate levels and above
understood being physically active after a diagnosis of ACS from reflections of
previous cardiovascular and strength activity, step count monitoring and self-
evaluation of fitness and health against CR information. Participants
considered themselves healthy and either high or moderately active. Previous

physical activity included both cardiovascular and strength activities. For those
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previously monitoring step counts, participants described returning to this to

monitor the frequency and duration of their physical activity levels.

Self-reflections and evaluations informed future secondary prevention and
physical activity goals. Moderately active adults required CR support after a
diagnosis of ACS to return to previous physical activities, overcome anxiety and
understand capability to increase physical activity exertion. In particular,
participants required CR help to return to both cardiovascular and strength
activities, and to understand appropriate intensity levels and how to self-monitor

these effectively.

To support moderately active adults return to previous physical activity, CR staff
support was required for self-monitoring of heart rate, step count, and physical
activity from RPE. The CR assessment and supervised exercise-based CR,
even for a limited time, can reduce anxiety associated with increasing heart rate
and increase understanding of what it is means to be active after a diagnosis of
ACS. In addition, for those evaluating their cardiac illness recovery as different
to that of CR peers, an alternative approach to supervised-exercise based CR
could benefit fitness levels for adults self-reporting physical activity of moderate

levels and above after a diagnosis of ACS.

This study has answered the qualitative questions and explained how
participants understood the frequency, intensity, type and duration of their
moderate levels of physical activity. Building upon the first phase of the
explanatory mixed-methods study, chapter six will explain the factors
influencing higher levels of physical activity in adults after a diagnosis of ACS
explain how the influencing factors of moderate physical activity levels and

above were understood in the context of CR.
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Chapter 6. The whole is greater than the sum of the
parts: integration of the qualitative and quantitative

findings
6.1 Introduction

The benefit of mixed-methods research is the integration of two methods to
generate findings that could not be achieved from applying quantitative or
qualitative methods alone (Tashakkori & Teddlie, 2010). The quantitative and
qualitative methods within the explanatory sequential design used in this thesis

were integrated at two points within the research process:

1) The quantitative findings informed the sampling frame for the qualitative
study enabling participants self-reporting physical activity levels of
moderate and above to be purposively selected.

2) Qualitative methods were then used to explain the significant findings
from the quantitative analysis; that described oneself as being active

predicted higher physical activity levels.

Using both sets of data, the relationship between describing one-self as being
active and higher levels of physical activity can be explained in adults after a

diagnosis with ACS within the context of CR.
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6.2 Methods

A triangulation approach was applied to the interpretation stage to consider the
unigue insights gained from the integration of quantitative and qualitative
methods (O'cathain et al., 2008). Although the qualitative analysis (Chapter 5)
explained the quantitative results (Chapter 4), a triangulation protocol can build
“‘meta-inferences”, referred to as the “third effort’, which spans the results from
each study (Doyle et al., 2016; Moran-Ellis et al., 2006). The triangulation
protocol offered by O’Cathain and colleagues supports a logical process and
highlights where the findings from the quantitative and qualitative methods offer
similar (convergent), complimentary or contradictory information (O'cathain et
al., 2008). Contradictory information between the study results can identify inter-
method discrepancy and can result in a greater understanding of the research
questions. Additionally, since the regression results in chapter four were limited
by the small sample size, triangulating the data in this way can offer
transparency and provide confidence in trustworthiness of the findings (Lincoln

& Guba, 1985).

6.2.1 Triangulation protocol

To complete the triangulation protocol (Table 6.1), the following steps were

taken (O'cathain et al., 2008):

1. The findings from each study concerning the research questions were
listed (excluding question 5, this was not an integrated question but a
sequential question)

2. The findings from each study were determined to be either convergent,
complimentary, or contradictory.

3. Explicit disagreements between the findings were explored.
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6.3 Results

Table 6-1: Triangulation protocol

Study question

Do the findings from each study agree (convergence), offer complementary information or contradictory information?

Quantitative findings:

Qualitative findings

Convergence/
complimentary/
contradictory

What are the self-reported 56.7% were moderately active and The theme ‘reflections of previous physical activity’ revealed that Convergence
physical activity levels of adults 17.9% were high active. participants described previous cardiovascular activity in two
after a diagnosis of ACS but prior different ways. These were those describing participation in
to starting CR? moderate activities and those describing participation in sporting
activities. This theme also found participants included strength
activities and step count monitoring within their self-reported
physical activity levels.
Are demographic and medical Bivariate correlations revealed age and  Themes did not include views regarding age and SIMD factors Convergence
factors associated with self- SIMD quintile were negatively contributing to physical activity levels
reported physical activity levels associated with physical activity levels
among adults after a diagnosis of  but these were not found to be
ACS but prior to starting CR? significant predictors of physical activity
levels in regression analysis.
Are physical self-perceptions and Physical self-perceptions of being The theme ‘perceptions of previous physical activity’ revealed Convergence
illness perceptions associated active was significant in regression moderate and high active participants described previous
with self-reported physical activity ~ analysis and predicted higher physical cardiovascular activity, perceptions of strength and step count
levels after a diagnosis of ACS but  activity levels. monitoring contributed to physical activity levels
prior to starting CR?
After a diagnosis of ACS, how are  The only factor associated with self- Themes reveal moderate and high active participants understood
the influencing factors associated reported physical levels was physical being active from:
with higher levels of self-reported self-concept for being active. - reflections of previous physical activity Convergence
physical activity understood within -self-evaluation of fitness and health Complimentary
the context of CR? - needing support to return to previous physical activity levels —in Contradictory

particular, physical activity intensity levels
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6.4 Discussion

The mixed-method integration used to compare the quantitative and qualitative
results, provided only two incidences where the results did not converge with
each other. Both of these areas concerned question four. In the first instance,
the quantitative result is complemented by the qualitative theme, ‘self-evaluation
of fitness and health’. Physical self-concept for being active predicted self-
reported weekly physical activity levels after a diagnosis of ACS but before the
start of exercise-based CR. This finding is complemented by qualitative reports
that self-evaluation of health against secondary prevention information in the
immediate days after the ACS diagnosis interlinked with participant perceptions
of being previously fit and/or having an active lifestyle. Qualitative study
participants considered themselves physically active before their cardiac event
and CR information prompted some to improve levels of physical activity post

ACS diagnosis.

The second instance of non-convergence concerned the quantitative result and
the qualitative theme; ‘needing support to return to previous physical activity
levels’. This theme was in answer to the sequential question number five (What
CR support do those who self-report being moderately or high active after a
diagnosis of ACS require?). Participants reported needing CR support to
understand the upper limits of physical activity exertion. This contradicts the
guantitative finding; physical self-concept for being active predicted self-
reported weekly physical activity levels. A possible explanation for this is the
limitations of data collection methods for the quantitative study. The PDSQ-S for
the physical self-concept for being active questioned participants’ frequencies

and activity choices, but not intensity. The IPAQ-SF collected physical activity
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intensity level data in addition to frequency. However, the overall scoring
mechanism used to calculate IPAQ-SF weekly activity levels combined
moderate and vigorous activity, without recording whether participants
understood upper limits of exertion. Additionally, the quantitative study did not
ask what support participants needed to be active after ACS diagnosis.
Qualitative data collection methods can probe the quantitative data results. The
qualitative sub-theme, ‘knowledge of upper exertion limits’ added insight into the
reasons that participants required CR support. This theme was characterised by
reports of anxiety in relation to thoughts of physical exertion after a diagnosis of
ACS. Participants acknowledged being active but they limited physical activity
intensity levels. Furthermore, participants reported being motivated to return to
previous levels of physical activity experienced before the cardiac event. For
the group wanting to return to previous sport, gym and occupational activity,
previous physical activity intensity levels were higher than self-reported levels

after a diagnosis of ACS.

The qualitative interviews captured information about physical activity levels that
were not observable from the quantitative data results. Previously active
participants sought CR support to understand their maximum level of physical
activity exertion after a diagnosis of ACS. This group were self-motivated to
return to previously established behaviours and were seeking help from CR to
understand the capability element of their behaviour, for example, to overcome
beliefs about their capability to, and the consequences of, increasing physical
activity intensity levels. These findings reflect behaviour change theories that
monitoring, rehearsing and demonstrating the behaviour, and receiving
persuasive communication support individuals to understand the capability of

exertion (Knittle et al., 2018; Michie et al., 2011; Woodgate & Brawley, 2008).
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The sequential timing between the quantitative and qualitative data collection
meant several participants had attended the CR assessment and/or exercise-
based CR. Participants understood their upper exertion limits from participating
in the exercise component of CR, information about the use of the RPE scale,
and CR staff support to monitor heart rate following CR physical activity
intensity guidelines. These findings demonstrate an important reason to attend
CR, given that these methods can determine a level of physical activity effort
relative to an individual’s cardiorespiratory fitness or an estimation of their
maximum heart rate (Piepoli et al., 2016). Additionally, these methods are
recognised behaviour change techniques providing knowledge and skills to

monitor, regulate and gain feedback on the behaviour (French et al., 2012).

The qualitative results of this study confirmed that some patrticipants did not
understand how to determine their upper exertion limits. Also, some participants
did not receive support to understand their upper exertion limits after a
diagnosis of ACS. This was a missed opportunity on the part of the CR staff and
is disappointing, given that understanding how to determine upper physical
exertion levels and improve cardiorespiratory fitness is a core component of
exercise-based CR within the UK (British Association of Cardiovascular

Prevention and Rehabilitation, 2017).

Performing physical activity at CR recommended intensity levels can reduce
cardiovascular mortality risks after a diagnosis of ACS (Anderson et al., 2016;
Piepoli et al., 2016; Sattelmair et al., 2011). Where participants did not
understand their upper heart rate intensity limits, individuals were unable to self-
manage physical activity exertion independently of CR staff and, in one case,

information to predict upper-intensity parameters was sought from someone
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outside of exercise-based CR. Specific information about upper heart rate limit
is required by participants to support their return to physical activity at levels
that promote secondary prevention benefits. An essential consideration when
calculating intensity levels is the impact of medication upon heart rate
responses, for example, beta-blockers have the effect of reducing heart rate
(Diaz-Buschmann et al., 2014). Participants must understand such important
differences in calculating appropriate target heart rates pre and post ACS. In
the absence of a formal CR calculation of fithess levels, individuals may find it
difficult to reach their upper exertion limits during physical activity (American
Association of Cardiovascular and Pulmonary Rehabilitation, 2021).
Furthermore, some individuals may be placing excessive demands upon their
heart after a diagnosis of ACS (Franklin et al., 2020). For those describing
themselves as highly active, CR exertion heart rates observed on wearable
heart rate monitoring devices may be different to heart rates observed during
physical activity exertion before their cardiac event. Within the qualitative study
sub-theme, ‘observing heart rate monitoring’, one participant confirmed physical
activity exertion felt higher than CR exercise when referring to heart rate
monitoring levels calculated without CR staff support. To avoid possible adverse
effects of physical activity, clinical guidance suggests risk assessment of adults
after a diagnosis of ACS should take account of the individual's physical profile,
cardiac risk, and habitual and intended level of physical activity (Piepoli et al.,

2016).

The results of the current study would suggest the intensity levels of physical
activity is a key factor in non-convergence between the quantitative and
gualitative results. Participants became more conscious of the intensity element

of previous physical activity behaviour after a diagnosis of ACS. The use of
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wearable heart rate monitoring technology meant many participants in the
qualitative study had evidence of previous physical activity exertion levels and
were motivated to return to these levels. This group wanted to use their heart
rate monitoring devices after a diagnosis of ACS and information within their
wearable devices could be useful in helping them to achieve intended levels of
physical activity. Within CR, studies have investigated the usefulness of
wearable devices to increase CR recommended physical activity levels. In a
recent review of 9 RCT’s investigating the effects of wearable devices with CR
exercise prescription and advice, it was reported that cardio respiratory fitness
was improved in participants wearing physical activity monitoring devices
compared with controls (mean difference 1.65 mL/kg/min; 95% confidence
interval [C1;0.64-2.66]; p = 0.001) (Hannan et al., 2019). In addition, Hannan
and colleagues identified that use of wearable devices can significantly
contribute to an increased time spent in moderate to vigorous physical activity
levels. In home-based CR, the use of wearable devices and CR exercise
guidance for physical activity intensity, time and duration has been shown to be
an effective alternative to a 12 week centre-based CR programme (Avila et al.,
2018). The fact that Avila and colleagues did not provide guidance on the type
of exercise activity may mean participants were able to choose forms of
physical activity which accommodated their existing physical activity behaviour.
Wearable devices are an important addition to other self-monitoring methods
such as physical activity diaries and records that have long been found to be
useful in raising awareness of existing behaviour (Artinian et al., 2010). This is
an important consideration for CR staff, as feedback from stored data about
prior physical activity behaviour can form the basis of physical activity

discussions.
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There was evidence in the qualitative study, that CR staff were not initiating a
new physical activity behaviour, but modifying an existing behaviour to exercise
at increased or decreased intensity levels to accommodate new heart rate
goals. Previous evidence has suggested that behavioural interventions are
more successful at motivating changes in physical activity behaviours when
they include techniques to motivate an individual’s sense of behaviour control
and autonomy (Knittle et al., 2018). Facilitating self-regulation skills from self-
monitoring of goals can provide strategies to help individuals overcome
behavioural barriers and promote maintenance of a behaviour (Kwasnicka et
al., 2016). In the current study, where CR staff engaged with heart rate self-
monitoring and the individuals understood their heart rate parameters,
participants developed strategies to control negative emotions and reported
being able to self-regulate physical activity exertion independently of CR staff.
To support self-regulation and overcome capability to increase physical activity
levels, CR staff should engage with heart rate self-monitoring and support

adults after a diagnosis of ACS to understand heart rate intensity parameters.

6.4.1 Recommendations for cardiac rehabilitation delivery

In accordance with clinical guidance, adults self-reporting moderate physical
activity levels or higher and describing themselves as being physically active
should be supported to understand how to increase physical activity levels after
a diagnosis of ACS (Piepoli et al., 2016). Based on the findings of this study,

the following are recommended:

e The initial CR assessment can take account of intended levels of
physical activity, and how patients understand such levels after a
diagnosis of ACS.
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CR staff are encouraged to provide personalised support to help patients
understand what CR calculated heart rate exertion limits are, the impact
of medication and why exertion limits are important after a diagnosis of
ACS.

For those with prior experience of heart rate monitoring from wearable
devices, CR staff can engage with evidence of previous exercising heart
rates to support discussion about heart rate parameters after a diagnosis
of ACS.

CR staff are encouraged to provide information and support to
individuals that will promote self-monitoring of physical activity intensity
levels, help understanding of how to rate exertion from the RPE scale,
talk test and heart rate monitoring.

CR staff can discuss self-monitoring goals to increase physical activity
intensity levels in order to encourage participants to self-regulate

physical activity and overcome beliefs about the exertion capability.

6.4.2 Recommendations for research

Adults self-reporting physical activity at moderate levels or above and

describing themselves as being physically active after a diagnosis of ACS were

motivated to attend CR to gain support to return to physical activity at higher

levels. Despite this, some moderate and high active participants desired an

alternative model to the current CR group-based rehabilitation sessions after a

diagnosis of ACS. To increase options for CR support, research should explore

alternative models of CR and recognise the previous use of wearable devices

found to contribute to increased levels of physical activity for moderate and high

active adults after a diagnosis of ACS. In addition, widening access to support

192



physical activity at moderate and vigorous levels is a recommendation of the

European clinical guidelines for the prevention of cardiovascular disease

(Piepoli et al., 2016). Based on the findings of this study, future research

should:

Explore alternative models of CR that are based on remote support to
increase physical activity levels for moderate and high active ACS
patients using wearable devices such as step count and/or heart rate
monitors.

Test the effect of support for heart rate monitoring education within CR.
Examine how CR staff can use personal wearable heart rate monitoring
devices to motivate moderate and high active ACS patients to
independently self-manage physical activity within recommended
secondary prevention levels.

Explore the effect of using evidence from data collected within personal
wearable heart rate monitoring devices to raise awareness of the
intensity difference between a physical activity behaviour prior to and
after a diagnosis of ACS in adults self-reporting moderate intensity levels

or above.

6.5 Chapter conclusions

This mixed-methods study identified that adults describing themselves as active

and self-reporting at least moderate levels of physical activity understood being

active from reflections of previous physical activity and self-evaluation of fitness

and health. The self-reported physical activity levels found within the

guantitative study did not reflect the intended levels of active adults’ physical

activity levels after a diagnosis of ACS. To return to previous physical activity,
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active adults required CR support to overcome beliefs about their ability to, and
the consequences of, increasing physical activity intensity levels. Exercise-
based CR, even for a limited number of sessions, supported some active adults
to return to physical activity. For others, there was a desire for alternative
models of CR support after a diagnosis of ACS. The use of wearable heart rate
and step count monitors contributed to participants’ understanding of being

active and should be considered in future models of CR support.

The next chapter will provide an overview of this thesis and consider the
meaning and implications of the findings from each chapter. A discussion of

chapter findings will inform future directions for research and clinical practice.
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Chapter 7. Discussion

The overall aim of this thesis was to explore how previous experience of
physical activity influenced engagement with physical activity after a diagnosis
of ACS and in the context of CR. This chapter provides an overview and
summary of the main findings, and acknowledgement of the contributions to
knowledge and implications for practice and research. Additionally, the
strengths and limitations to the doctoral study and reflections of the research
process have been discussed. This chapter concludes with a summary

statement.
7.1 Overview of thesis chapters

This thesis presents a qualitative systematic review and a mixed-methods
explanatory sequential study integrating a quantitative and a qualitative phase.
The systematic review examined qualitative literature describing patients’
perceptions and experiences of CR, and synthesised what was known about
how previous experience of physical activity in adults diagnosed with ACS
influenced engagement with physical activity during CR. The mixed-methods
explanatory sequential study included a quantitative phase that examined
physical activity levels and associations with demographic, physical self-
perceptions and illness perceptions in adults after a diagnosis of ACS and in the
context of CR. The qualitative phase explored what describing oneself as
physically active meant for those who self-reported being at least moderately
active and identified what this group needed from CR following a diagnosis of

ACS.
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7.2 Discussion

7.2.1 Evidence-practice gap

Globally, CHD remains a leading cause of death and disability (McAloon et al.,
2016). International guidelines recommend patrticipating in CR (Piepoli et al.,
2016). Despite the strong recommendations to participate in CR, attendance
rates are typically low, with only 50% of people eligible for CR actually attending
a programme (British Heart Foundation, 2019). Reasons for non-attendance are
complicated, and include distance to centre, embarrassment about participating
in a group, and beliefs about ability to make changes to health (Neubeck et al.,
2012). Most CR programmes include group-based supervised exercise, and
include participants on the basis of their health condition rather than physical
functioning. Prior beliefs about physical ability and capacity may influence the
intention to participate, but this has not been previously tested. Therefore
beliefs about physical ability in patients who have survived an ACS have been

explored through a body of work contained in this thesis.

7.2.2 Views, experiences and perceptions of physical activity

The systematic review in Chapter 2 of this thesis was undertaken to explore
what was known in the literature about physical activity beliefs. Thematic
synthesis of the 12 studies was undertaken to develop one overall theme, two
major themes and seven sub-themes, which contributed to the development of
a novel model of engagement. Communication post-event and during CR were
identified as a source of self-appraisal and created expectations of CR. The
overarching theme, communication factors, included two subthemes, post-event
communication and advice and expectations of exercise-based CR. Advice,

given post-event and during CR, provided the context for decisions about
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engagement with exercise-based CR. Additionally, the two major themes,
perceptions of an exercise identity and experience of exercise-based CR,

influenced the perceived need for exercise-based CR.

The findings from this systematic review support previous qualitative findings,
confirming self-appraisal processes and self-perceptions of identity influence
decisions of engagement with exercise services (Clark et al., 2013; Pentecost &
Taket, 2011). Uniquely, the current qualitative systematic review found the
previous experience of physical activity and self-perceptions about fitness levels
were central to perceptions of an exercise identity, which influenced the

perceived need for CR.

The finding was echoed in the qualitative work presented in Chapter 5. For
adults self-reporting at least moderate levels of physical activity before the start
of exercise-based CR, the meaning of being physically active after a diagnosis
of ACS was explained from two overarching themes; reflections of previous
physical activity and self-evaluation of fithess and health. Additionally, it was

identified that CR support was needed to return to previous physical activity.

Being physically active after a diagnosis of ACS included two groups of
participants who reflected upon previous cardiovascular and strength activity,
and step count monitoring. Both groups considered themselves to have been
previously active before their cardiac event. One group had previously taken
part in regular sporting activities, often of high intensity, and the other group had
previously taken part in regular moderate-intensity activities such a walking. The
majority of those previously taking part in step count monitoring activities, had
previously taken part in moderate-intensity activities. Using pedometers or

digital trackers has been shown to increase motivation to be physically active in
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people with CHD (Houle et al., 2012). Activity trackers have also been shown to
be accurate when compared to ‘gold-standard’ accelerometers in cardiac
patients (Alharbi et al., 2016). Trackers have also been shown to have a range
of psychological benefits as they enhance feelings of autonomy as people gain

more control about their exercise regime (Karapanos et al., 2016).

One disadvantage of trackers is they may not capture all elements of physical
fitness, such as strength and flexibility. Participants in the qualitative study
(Chapter 5) reported that prior physical activity levels before the ACS had
included strength activities. However, after their cardiac event, participants
reported a loss of strength. This has previously been reported in women (Smith
et al., 2017), and may be a cause for concern in older adults, as a loss of
strength can be an indication of frailty (Tonet et al., 2019). In the quantitative
study, prior perceptions of strength may explain why the physical self-concept

for strength did not achieve significance within the multiple regression analysis.

Participant’s reflections of how active they were before their cardiac event
informed their physical activity behaviour after their cardiac event and motivated
their future physical activity goals. This was consistent with the quantitative
study (Chapter 4), where the physical self-concept for being active predicted
physical activity levels. The findings of this study suggest that the sub-group
identified from the quantitative sample as at least moderately active had
previously been active and were motivated to return to being active after their
cardiac event. Goals to direct their motivation included improving their physical
activity performance after a diagnosis of ACS, for example, increasing strength
levels and step count levels. Participants who engaged in step count

monitoring were competing with past performances. Performance goals
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represented the tasks participants wanted to complete to return to their previous

physical activity levels (Schunk & DiBenedetto, 2020).

Understanding being physically active after a diagnosis of ACS was achieved
from self-evaluation of fitness and health against CR health information
received after their cardiac event. The qualitative study found CR secondary
prevention and clinical treatment information, and self-comparisons against CR
peers enabled participants to gain knowledge about their previous fithess and
health. Understanding that previous perceptions of being fit and/or healthy
were inaccurate focused the attention of some towards lifestyle changes, such
as improving physical fitness. Similar to previous findings, where participants
felt they could control their future cardiac illness, this study reported that a
reduction in negative emotions supported the capability to set secondary
prevention goals (Leventhal, 1970; Thoolen et al., 2008; van ‘t Riet & Ruiter,
2013). Indeed, patient centred care has been shown to increase goal attainment
and previous history is a key element to goal setting (Wolf et al., 2019). In
contrast, where participants did not believe they could control future cardiac
illness, anxiety remained concerning future cardiac iliness, and there was an
over-reliance on treatment and medication as opposed to setting secondary
prevention goals. The belief that the individual is unable to control CHD is a
known predictor of non-attendance at CR (Neubeck et al., 2012), and a
predictor on non-adherence to CR for those who do attend (Gaalema et al.,
2017). The findings of the qualitative study add to the findings of the systematic
review within this thesis. The systematic review (Chapter 2) found decisions
regarding the appropriateness of exercise-based CR were influenced by self-
evaluation of age within the group-based rehabilitation sessions. The qualitative

study (Chapter 5) reported self-evaluation of illness recovery was also a factor
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in decisions regarding the appropriateness of exercise-based CR. This study
identified that self-evaluation of iliness recovery against CR peers resulted in
some moderate and high active participants reporting a desire for an alternative
model to the current CR group-based rehabilitation sessions after a diagnosis of
ACS. Peer support has been shown to be of benefit for people who attend CR
(Clark et al., 2012), so this finding is of interest. It is perhaps more reflective of
comments from younger participants who express dismay that participants of

CR are older and not designed for them (Gaalema et al., 2017).

Moderate and high active participants required CR support after a diagnosis of
ACS to return to physical activities at higher levels. This study found that CR
support, even for a limited period, can reduce anxiety for adults after a
diagnosis of ACS by providing knowledge about the meaning of being physically
active and the skills to increase physical activity levels and self-monitor physical
activity exertion. Previous studies have found that the psychological support CR
provides is critical to patients (Turner et al., 2017). Where CR support did not
provide the aforementioned knowledge and skills, this study reported that
moderately and high active participants were unable to reduce anxiety about
returning to physical activity at higher levels after a diagnosis of ACS.
Additionally, participants were unable to return to physical activity levels at
secondary prevention intensity levels and were unable to self-monitor physical
activity independently of CR staff, and unable to continue the use of step-count
monitoring to increase physical activity levels whilst within exercise-based CR

sessions.
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7.2.3 Self-reported physical activity

Most participants in the quantitative study (Chapter 4) (n=50, 74.6%) self-
reported their physical activity at moderate intensity levels or higher after a
diagnosis of ACS and before the start of exercise-based CR. This study
examined the associations between physical activity levels and demographic
factors, physical self-perceptions and illness perceptions after a diagnosis of
ACS. As physical activity levels increased so did the likelihood that participants
were younger and lived in the most deprived SIMD quintiles. In addition, they
perceived that treatment could help their cardiac iliness. They provided physical
descriptions of themselves, which included not getting sick often, feeling
positive, being physically active, being good at sports, being able to run a long
way and being strong. Interestingly, the sex of participants was not found to
have an association with self-reported weekly physical activity levels after a
diagnosis of ACS and before the start of exercise-based CR. This is in contrast
to the published literature which suggests that women face barriers to CR that
include older age, lower levels of physical activity, and other social constraints
(Supervia et al., 2017). The likely reason for the finding of no association in this

study is due to the small number of women recruited to this study.

In the regression analysis, for patients diagnosed with ACS, the only significant
predictor of self-reported weekly physical activity was physical self-concept for
being physically active. This finding adds to a small body of literature that has
predicted physical activity levels in other clinical samples from regression
models including physical self-concept for being physically active (Chen et al.,
2015; Sales et al., 2017). This result adds to the findings of the qualitative

systematic review (Chapter 2) and provides quantitative evidence to support the
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relationship between self-perceptions of being active and higher levels of
physical activity. Understanding the predictive association between the concept
of being active and physical activity levels requires further exploration. It was
plausible in this study that some of the other variables within the multiple
regression analysis may have been able to predict physical activity levels but
may not have been able to reach statistical significance due to challenges with

recruitment related to the COVID-19 pandemic.

7.2.4 Self-concept of being physically active

The mixed-methods integration (Chapter 6) explained that adults describing
themselves as active and self-reporting at least moderate levels of physical
activity after a diagnosis of ACS understood being active from reflections of
previous physical activity and self-evaluation of fithess and health. From data
triangulation techniques, the self-reported physical activity levels found within
the quantitative study did not reflect the intended levels of participant’s physical
activity levels found within the qualitative study. The sequential timing of the

qualitative study supported the explanation of this finding.

Participants needed support to return to physical activity after a diagnosis of
ACS. This is a core tenet of CR programmes, recognising the challenges that
participants have in knowing what is safe for them to do following ACS
(Gardiner et al., 2018). In the qualitative study (Chapter 5) ACS diagnosis
resulted in participants becoming more conscious of their ability to increase
their heart rate during physical activity. Within the theme, ‘knowledge of upper
exertion limits’ participants reported limiting their physical activity levels. To
return to previously established physical activity behaviours, active adults

required CR support to overcome anxiety about their capability to increase
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physical activity intensity levels after a diagnosis of ACS. The benefits of CR on
reduction of anxiety has been demonstrated in a recent systematic review and
meta-analysis (Zheng et al., 2019), which is important, as depression and
anxiety are predictors of lower levels of physical activity (Choi et al., 2019).
Furthermore, the relationship between physical activity and depression is bi-
directional, with increased levels of physical activity reducing depression to a

similar degree to antidepressant medication (Dinas et al., 2011).

CR staff support included behaviour change techniques to determine safe upper
exertion limits and helped some active adults to return to physical activity. For
others, this study suggests CR staff should use persuasive communication to
understand safe upper exertion limits and support active adults to self-monitor
physical activity levels. Additionally, some active adults desire alternative
models of CR support after a diagnosis of ACS. Further, the use of wearable
heart rate and step count devices contributed to participant’s understanding of
their physical activity levels and should be considered in future models of CR
support, as discussed earlier in this chapter. Indeed, during the COVID-19
pandemic, many CR programmes were able to transition to online services, with
wearable trackers providing an essential component to monitor, motivate, and

maintain physical activity (Moulson et al., 2020).
7.3 Contribution to knowledge

The consolidated findings of this thesis will be interpreted through a theoretical
lens to explain the meaning behind the knowledge generated from this doctoral

study.
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7.3.1 Main findings and theoretical explanations

Overall, the work contained within this thesis explains that after a diagnosis of
ACS, previous experience of physical activity influences perceptions related to
previous physical activity levels. This subsequently influenced engagement with
exercise-based CR. The knowledge base understanding how previous
experience of physical activity influenced engagement with physical activity
after a diagnosis of ACS, was found to be limited. It was evident that previous
qualitative research had mostly captured participant perceptions and
experiences of previous physical activity as a consequence of understanding
the decisions of engagement with CR (McHale et al., 2020). While the
systematic review (Chapter 2) did reveal that adults after a diagnosis of ACS
were influenced to engage in physical activity during CR by communication
factors, self-perceptions of an exercise-identity and experience of exercise-
based CR provided the context for decisions about engagement with CR. The
findings of the review resulted in the development of a novel ‘model of
engagement’ representing the influences of decision making on physical activity

during CR.

Bandura’s SCT and self-efficacy theories offer relevant frameworks to explain
the main findings of this thesis. After a diagnosis of ACS, this thesis reports a
previous experience of physical activity influences perceptions related to
previous physical activity levels. In accordance with self-efficacy theory,
Bandura (1997) hypothesised that individual's gain information from previous
experiences (mastery experiences) to inform efficacy beliefs about capability.
Participants’ experiences of previous physical activity contributed to self-

perceptions of an exercise identity which influenced decisions related to the
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perceived need for exercise-based CR. This finding reflects the influence of
past behaviour. From the findings of this thesis, it can be suggested that a
previous experience of physical activity informed the strength of self-efficacy
beliefs related to physical and psychological capability to achieve a certain level
of exercise performance after a diagnosis of ACS. The interpretation of
performance capability after the diagnosis of ACS is at the root of self-
perceptions of an exercise identity which influenced decisions to engage with

physical activity during CR.

A key finding of this thesis is that participants became more conscious of the
intensity element of their previous physical activity behaviour after a diagnosis
of ACS (chapter 5). It was demonstrated in some participants, that physical
activity intensity levels were limited after their ACS diagnosis due to anxiety
regarding increasing heart rate. Self-efficacy theory explains that efficacy
appraisal of performance from physiological and emotional feedback influences
what an individual feels they can accomplish, referred to as barrier self-efficacy
(Bandura, 1997). From the emotional experiences reported in this thesis it may
be suggested that active adults after a diagnosis of ACS do not feel efficacious
about their capability to perform physical activity at increased exertion levels.
Self-efficacy is a predictor of effort and exercise intensity (Bandura, 1997). From
the findings of this thesis, emotions impact self-efficacy for physical activity

exertion after a diagnosis of ACS.

In this thesis, the motive for engagement with exercise-based CR was to
understand maximum physical activity exertion levels. Further, participants were
motivated to return to previous physical activity perceived to be at higher levels.

It should be recognised that personal influences, such as perceptions and
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emotions, help bring about goal-directed activities that influence motivation
outcomes (Schunk & DiBenedetto, 2020). The key concepts from behaviour
change theories about motivational processes confirm that people are
motivated to engage with environments that they believe will support their
learning (Bandura, 1997). In referring to Banduras’ SCT concepts, outcome
expectations played a clear role in influencing decisions to attend CR (Bandura,
1986). For example, ACS patients self-reporting to be at least moderately active
believed attending exercise-based CR would lead to them understanding their
upper physical activity exertion levels and support their return to previous
physical activity behaviour. Participants’ desired outcomes for physical activity
had implications for the motive to attend CR and the type of CR support

required during CR.

To positively affect behaviour, previous studies report the importance of
encouraging participants’ beliefs and capability to self-regulate behaviour
performances through counselling and skill learning (Brawley et al., 2012; Locke
et al., 2020; Woodgate & Brawley, 2008). Participants who were taught to
understand self-monitoring of CR physical activity intensity levels, had improved
emotional coping and capability of increasing physical activity exertion levels
(Chapter 5). Additionally, participants reported being confident to self-monitor
physical activity intensity independently of CR staff. These findings indicate that,
for some, CR improved self-regulatory efficacy for coping with anxiety related to
exertion and provided confidence in capability to self-manage their behaviour
(Locke et al., 2020). This was not the case where participants did not
understand self-monitoring of CR physical activity intensity levels and this
reflects a lack of self-regulatory efficacy to self-manage physical activity levels

(Locke et al., 2020).
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Behaviour change theories suggest self-regulatory confidence can be improved
if individuals believe they can self-manage their behaviour from the use of
learning strategies (Bandura, 2004). The qualitative study (chapter 5) found
some participants were able to self-monitor heart rate, RPE, and performance
of CR activities at CR recommended intensity levels. These techniques were
found to be unsuccessful for those unable to independently self-monitor
physical activity intensity levels. A consistent recommendation for CR
theoretical research is to consider CR participants’ self-regulatory efficacy to
engage or maintain physical activity during CR (Locke et al., 2020; Woodgate &
Brawley, 2008). The collective findings of this thesis suggest that physical
activity behaviour is a complex behaviour, including several specific elements,
for example, the intensity of the behaviour. Future CR theoretical research
should consider these elements of physical activity behaviour, and recognise
that each element may have and require additional supporting behaviours.
Many of the participants’ previous physical activity behaviour included an
experience of self-monitoring behaviour for intensity levels and step count
(Chapter 5). Examining the intensity element of the behaviour, and additional
supporting behaviours maybe of theoretical importance to SCT and self-
regulatory efficacy. Since contemporary research has questioned the efficacy of
exercise-base CR to improve physical activity to the levels needed to reduce
CVD mortality risks (Powell et al., 2018; ter Hoeve et al., 2015; West et al.,
2012), more attention needs to be given to the previous experience of physical
activity and the perceptions related to previous intensity levels of adults self-
reporting physical activity levels of moderate and above. Additionally, to
improve engagement and maintenance of exercise-based CR, consideration

must be given to the motive for engagement with CR. A successful outcome of
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CR should not be a measure of the number of weekly sessions attended, but of

the participant’s health outcomes, including physical activity behavioural goals.

Finally, the research in this thesis has highlighted a desire from some
participants for alternative models to the current CR group-based exercise CR.
For individuals reporting themselves as different to CR peers, this thesis has
found that the current model negatively influenced motivation to continue
engagement with CR. This reflects self-processes, such as social comparison,
which can affect self-efficacy beliefs in capability and influence motivational
outcomes positively or negatively (Bandura, 1986). Social comparisons were an
important source of self-efficacy information for ACS patients within the current
studies (chapter 2 and 5). Given the diversity of factors highlighted to influence
the appropriateness of the current models of CR within this thesis, exploring
effective model options remains an important research direction. It is
recommended that self-processes concerning the CR environment and sources
of communication are key factors that should be considered when planning
alternative exercise interventions for perceived active adults after a diagnosis of

ACS.

7.3.2 Contribution to the literature

Prior to undertaking this thesis, qualitative evidence had captured prior exercise
experience research via exploration of engagement factors with physical activity
during CR (Béack et al., 2017; Galdas et al., 2012; McCorry et al., 2009).
Previous systematic review evidence had focused on individual barriers and
facilitators to CR and found believing oneself to be already active in daily life
influenced engagement with CR (Neubeck et al., 2012). A systematic review

methodology can gather all available studies about a question and a qualitative
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synthesis can support a summary of the findings, and facilitate communication
of the findings between researchers and practitioners (Dixon-Woods et al.,
2006). The published systematic review and thematic synthesis in this thesis
communicated a novel model of engagement and gave insight into how
communication factors, self-perceptions of an exercise identity and experience
of CR influence engagement decisions in physical activity during CR. In
completing this study, the review demonstrated the need to explain the self-
perceptions of individuals who were active before the start of exercise-based

CR. These factors were central to the individual’s decisions of engagement.

The development of an explanatory mixed method study to purposively sample
a sub-population of active individuals offered methodological advancement
within the field of exercise-based CR. This reflects the wider use of mixed-
methods designs to evaluate CR intervention experiences (Gallagher et al.,
2020; Hwang et al., 2017; Milligan, 2013), however, only one study adopted an
explanatory design to identify a purposive sample of intervention participants
(Gallagher et al., 2020). This thesis has demonstrated that the use of a mixed-
methods explanatory design within exercise-based CR research can increase
the knowledge base about sub-populations previously unidentified within
qualitative studies. This methodology has been able to provide more conclusive
answers to questions seeking to understand how previous experience of
physical activity influenced engagement with physical activity during CR.
Additionally, the mixed-methods design contributed to a better understanding of
adults self-reporting themselves active at moderate levels and above after a
diagnosis of ACS, and the exercise-based CR support needs of this sub-group

to aid return to previous physical activity.
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7.4 Implications for practice

The findings of this PhD thesis suggest that perceptions related to previous

physical activity levels influenced engagement with exercise-based CR in adults

after diagnosis of ACS. Believing oneself to be active after a CHD diagnosis

influenced decisions about engagement with the exercise element of CR. From

the studies presented in this thesis, the following are recommended:

CR secondary prevention information post ACS may be personalised to
help patients understand personal risk factors and plan secondary
prevention lifestyle goals to improve decisions about engagement and
avoid self-evaluation of health and fitness against standardised CR
communication.

CR staff are encouraged to revisit the initial CR treatment plan to review
physical activity goals and establish a personalised approach to
exercise-based CR to improve CR adherence for individuals who self-
evaluated themselves different to CR peers.

CR staff can explore with patients what they mean when they say they
are physically active prior to the start of exercise-based CR, and address
concerns regarding physical capability, for example, a loss of strength.
CR staff are encouraged to ensure patients have a good understanding
of their upper exertion levels from the use of heart rate monitoring and
the RPE scale to increase confidence in capability to self-regulate
physical activity and return to previous activity perceived to be at higher

levels than those self-reported before the start of exercise-based CR.

210



e CR staff can support ACS patients to improve motivation to maintain or
continue step-count monitoring activities and reduce negative peer
comparisons.

e CR staff can support ACS patients with a prior experience of heart rate
monitoring from wearable devices to understand individualised CR heart
rate exertion parameters so that they are able to self-regulate physical

activity exertion independently.
7.5 Strength and limitations

A major strength of this thesis is that it draws from both qualitative and
guantitative approaches to provide a comprehensive and rich account of how
adults with previous experience of physical activity engage with physical activity
after a diagnosis of ACS and in the context of CR (Creswell, 2015; Plano Clark,

2016).

This thesis includes the first qualitative systematic review protocol and thematic
synthesis of primary studies to develop a novel ‘model of engagement’
explaining the CR physical activity engagement decisions of adults after a
diagnosis of ACS. The systematic literature search was rigorous and used a
prior tested strategy to retrieve a broad range of qualitative study designs. All
studies included the experiences and perceptions of adults believing
themselves to be previously active. Despite the thematic synthesis offering a
transparent process, a limitation of the synthesis was due to the primary studies
not directly assessing how beliefs related to previous physical activity impacted
engagement in exercise during CR. Although this may have implication for the
synthesised findings and the ability to generalise to individuals who have

previous experience of physical activity, the gap in the literature demonstrated
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the importance of the thesis research. Exercise-based CR interventions have
been criticised for being ineffective in changing the physical activity of CR
patients (Powell et al., 2018; ter Hoeve et al., 2015). Additionally, review
evidence confirms exercise after a CHD diagnosis correlates with confidence to
exercise during CR (Petter et al., 2009), yet, at an individual level, research has
not explored how a prior experience of physical activity influences engagement

with physical activity during CR.

The quantitative phase of the mixed-methods study provided invaluable
information about the self-reported physical activity levels of adults after a
diagnosis of ACS, however, it may be suggested that the use of a self-
completed survey may introduce a social desirability bias. For example, the
self-reporting of physical activity may influence the respondents to answer in a
favourable direction and result in over-reporting of their physical activity levels
(Sallis & Saelens, 2000). In relation to the thesis findings, the qualitative study
questioned those self-reporting moderate levels of physical activity or higher
and provided insight into the quantitative findings. The internal validity of the
quantitative findings was strengthened by the data collected from the qualitative
methods which supports the physical activity levels reported by a sub sample of
the study participants. The integration of the quantitative and qualitative
methods and the data triangulation strengthened the trustworthiness of the

findings drawn from the mixed-methods study (Plano Clark, 2016).

The major limitations of this study include the use of convenience sampling in
the quantitative phase, and the underrepresentation of females in the mixed-
methods samples. These limitations have implications for the transferability of

the thesis findings. Females are less likely to be represented in cardiac
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research studies, including randomised control trials (Melloni et al., 2010;
Whitelaw et al., 2021), and less commonly referred to CR (Colbert et al., 2015),
or enrolled in CR when compared to males (Samayoa et al., 2014). This may
reduce the pool from which to recruit female study participants, or it may be that
females are less likely to consent to research. It was noted from the quantitative
phase of the mixed-methods study that 64% of females consenting to the
quantitative phase did not give consent to the qualitative phase. Recruitment to
this study was adversely affected by the COVID-19 pandemic, and removed all
opportunities to undertake face to face research, creating challenges to recruit

and collect data.

7.6 Future research directions

Considering the underrepresentation of females within this research, future
research should focus specifically on the previous physical activity experiences
of females to understand whether their physical activity perceptions are different
to that of males. Whilst contemporary research has compared female and male
correlates of exercise (Taherzadeh et al., 2018), and examined female reported
barriers to CR patrticipation and adherence (Grace et al., 2016; Resurreccion et
al., 2017), and functional capacity (Grace et al., 2016), further mixed-methods
research is needed to understand how the perceptions of previous physical

activity experience in females influences engagement with CR.

The use of step count to self-monitoring physical activity was identified as being
part of previous experience of physical activity behaviour for 50% of the
participants in the qualitative phase of the mixed-methods study. Adults self-
reporting moderate levels of physical activity after a diagnosis of ACS reported

motivation for future physical activity behaviour was based upon self-reflection
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of the past performance. Contemporary research has focused on interventions
assessing the effect of activity trackers to promote future physical activity levels
in chronically ill patients (Franssen et al., 2020). Evidence from this study
would suggest future research should consider assessing the effect of prior
habitual experience of physical activity tracking in moderate and high active
adults to understand how this promotes future physical activity levels after a
diagnosis of ACS and during CR. Additionally, the self-reported physical activity
levels found within the quantitative study did not reflect the intended levels of
participant’s physical activity levels found within the qualitative study. This is
important because the intended levels of physical activity are what moderately
active and high active participants are motivated to achieve after a diagnosis of
ACS and during CR. Taking into account prior evidence criticising the efficacy
of CR to improve physical activity levels (Powell et al., 2018; ter Hoeve et al.,
2015), and considering evidence from validity studies (An et al., 2017), historical
personal wearable step count data could be used to explore step count physical
activity level before, and after, ACS diagnosis to assess the impact of CR to

support the return to previous physical activity levels at similar or higher levels.

Finally, self-monitoring was identified as a key source of support to understand
the capability of exertion limits. The qualitative phase of the mixed-methods
study suggests that CR did not provide support for step count self-monitoring
during CR. Therefore, future research should examine how CR staff can use a
prior habitual experience of step count monitoring to support moderate and high
active adults overcome anxiety about the capability to increase physical activity

intensity levels after a diagnosis of ACS.
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7.7 Reflections on the research process

Reflexivity offers transparent information about a researcher’s position and,
personal values and beliefs that could affect the research process (Rettke et al.,
2018). The researcher should consider the extent to which their assumptions
can potentially introduce bias into the research data (Holloway & Biley, 2011).
As a novice researcher, it was important for me to recognise that my interest in
physical activity and my experience as a CR exercise specialist may influence
the research findings. To reduce this influence, the researcher should maintain
methodological rigour and establish transparency by way of engaging in
reflexive thinking throughout the research process (Fontana, 2004). Reflecting
upon what informed the research decisions, the so what of research findings
and the now what of next steps, was integral to maintaining rigour and
demonstrating transparency regarding the research within this thesis (Rettke et

al., 2018).

The impetus for this thesis originated from my motivation to initiate a research
project fulfilling a professional and research interest in ACS patients who
reported to being previously active after a diagnosis of ACS and before
attendance at supervised exercise-based CR. It began from the findings of an
MRes phenomenology study completed before this PhD project. One
unexpected finding from a small sample was how participants were gaining
emotional control from testing their maximum physical performance during
physical activity after receiving PCI treatment. The findings included the voices
of participants who had and had not, adhered to attendance at supervised
exercise-based CR. The sample included participants attending one

community-integrated phase IlI/IV exercise-based CR programme delivered by
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the researcher. My previous constructivist stance and interpretative
assumptions provided the initial context from which my role as a researcher in
this thesis evolved and prompted the desire to understand how previous
experience of physical activity had influenced engagement with physical activity

during CR.

In recognising my limited research experience, and my influences and potential
bias, it was important for me to identify evidence that supported my research
interest and ensured a transparent basis from which to support my research
guestions. From an initial scoping exercise, three critical sources of literature
formed the basis for guiding my initial decisions to complete a qualitative
systematic review. Data collected from the 2017 National Audit of Cardiac
Rehabilitation (British Heart Foundation, 2016) services across England, Wales
and Northern Ireland reported 41.6% of patients post-Ml, PCI and/or CABG
were at least moderately active before the start of CR. Previous qualitative
systematic review evidence confirmed a barrier to attendance at CR was
patients believing themselves to be active in their daily lives (Neubeck et al.,
2012). Further, review evidence of RCTs confirmed CR was not effective in
improving physical activity levels after a diagnosis of ACS (ter Hoeve et al.,
2015). Drawing on systematic review and thematic synthesis methods this first
study of the PhD aimed to explore the literature to bring together what was
known about the research question. The review research process was rigorous
and is documented in this thesis. From following the methods, | embraced the
step by step approach to identifying literature and generating the review

findings.
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The driving force for the mixed-methods explanatory sequential study was to
answer the research questions developed from the systematic review findings.
The study objectives were to identify the self-reported physical activity levels of
a sample and identify a sub-sample of ACS patients who reported physical
activity at moderate levels and above. Additionally, to understand the
participants’ previous experience of physical activity and how this influenced
their physical activity within the context of CR. This resulted in a paradigm shift
to adopting a pragmatic approach towards identifying the best study methods
suited to addressing the study objectives and answering the research
questions. The challenge for me was learning about the mixing of quantitative
and qualitative methods and the need for transparency regarding how the data
were integrated. | embarked upon months of reading and attending workshops
within the School of Health and Social Care at Edinburgh Napier University and
Edinburgh Clinical Research Facility Education Programme. Further, my
supervisory team were an invaluable source of information for my personal

development of mixed-methods research.

The selection of an explanatory sequential design gave priority to the
quantitative study and identification of the sub-sample. Using quantitative
analysis methods took me out of my comfort zone and | needed a period of
practical training to improve my understanding of quantitative analysis. While |
would not have claimed to have been an expert in quantitative data analysis, |
did recognise my understanding of the analysis methods used in this thesis had
developed. Although I did not achieve the ideal sample size, | was able to put
into practice what | had learned and was able to complete the planned analysis

and generate findings to inform the qualitative phase of the study.
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My experience of the quantitative phase and the implication of a small sample
size helped me to appreciate the benefit of the philosophical assumptions of
mixed-methods research. The mixing of methods within the same inquiry
strengthens the understanding of the research problem (Plano Clark, 2016).
Within the thesis, the inclusion of the explanatory qualitative phase provided a
broader understanding of the quantitative findings and drew on the strengths of
both methods to provide the comprehensive findings within this PhD research

(Creswell, 2015).

The challenge during the qualitative phase was setting aside any preconceived
ideas and remaining open to unexpected results emerging from the study
participants. During the telephone interviews, | referred to the semi-structured
interview plan but remained open to whatever emerged naturally. During data
analysis | referred to the process of thematic analysis to explore the meanings
within the data, but recognised my own influence on the themes generated.
Although, | stayed close to the original data when naming themes and sub-
themes, | recognised the terminology used may have been different to how
another researcher may conceptualise the data. | invited two supervisors to
review and independently code three transcripts. This process not only
validated my coding but helped me to appreciate the subjective nature of
qualitative research. From applying the process of data triangulation, it was
possible to identify where the qualitative and quantitative findings converged or
contrasted with each other (O'cathain et al., 2008). Data triangulation offered a
transparent and practical approach towards understanding the knowledge
gained from answering the research questions using a mixed-methods

explanatory design.
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Finally, it may have been possible that the research questions could have been
answered from separate quantitative and qualitative studies, however, to
identify a sample representing those reporting to being active at moderate
levels or above may have introduced researcher bias. Recognising this risk
informed the decision for a sequential design. This was an important decision
to the research within this thesis and helped to gain a better understanding of
those describing themselves as active at moderate levels and above after a

diagnosis of ACS.

7.8. Conclusions

The body of work presented in this thesis suggests that perceptions related to
physical activity levels influenced decisions of engagement with exercise-based
CR after a diagnosis of ACS. In light of evidence conforming that over 40% of
individuals post-MI report being at least moderately active before the start of
CR, and previous review evidence confirming that believing oneself to be active
post-Ml is a barrier to attendance at CR (Neubeck et al., 2012), this research
confirms moderately and high active participants’ desire specific CR support to
return to previous physical activities perceived to be at higher levels. Those self-
reporting to being active at moderate physical activity levels or higher,
understand being active from reflections of previous physical activity which
included self-monitoring activities. To return to previous physical activity levels,
active adults require CR support to overcome anxiety about their capability to
increase physical activity intensity levels after a diagnosis of ACS. Performing
increased levels of physical activity was possible from understanding safe upper
exertion limits and being able to self-monitor physical activity exertion.

Additionally, CR communication is a source for self-appraisal and when
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personalised can motivate secondary prevention goal setting for increased
fitness and health. Further, where individuals evaluated themselves differently
to their CR peers, some desire an alternative model to the current group-based
rehabilitation sessions. However, these findings may not be representative of
women after a diagnosis of ACS. The mixed-methods study introduced in
chapter three requires to be repeated with a female sample after a diagnosis of
ACS to understand if their perceptions of physical activity levels are different to

that of males.

This research includes individuals reporting previous experience of self-
monitoring of physical activity prior to a diagnosis of ACS. CR health care
professionals should recognise this prior experience may be part of previous
physical activity behaviour in adults self-reporting to be active at moderate
levels or above. For those previously monitoring heart rate, CR health care
professionals should support individuals to understand their specific heart rate
parameters to encourage strategies to self-regulate physical activity exertion at
CR recommended levels independently of CR staff. For those monitoring daily
step-count, CR staff should engage with this behaviour to encourage internal
appraisal of performance and maintenance of step-count monitoring during

exercise-based CR.

Finally, the objective of this thesis was to explore how previous experience of
physical activity influenced engagement with physical activity after a diagnosis
of ACS and in the context of CR. The qualitative systematic review synthesis
indicated that perceptions of physical ability, exercise self-reliance, severity of
cardiac condition and fitness identity influenced perceived CR need. In the

mixed-methods study, perceptions of previous physical activity levels influenced
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physical activity engagement decisions after an ACS diagnosis and during CR.
Most participants (n=50, 74.6%) self-reported being at least moderately active
and self-concept for being active predicted self-reported physical activity prior to
the start of exercise-based CR. Participants understood the concept of “being
active” through the lens of previous physical activity and self-evaluation of
health. CR communication and peer comparisons influenced engagement
decisions and motivation for fithess goals. Individuals who self-reported being at
least moderately active required CR support to increase PA intensity levels after

a diagnosis of ACS.
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Appendix 2: Search strategy

Medline (EBSCOQO) Search Strategy 4 Oct 2017

# Query Limiters/Expanders Results
Search modes -
1 (MH "Myocardial Revascularization+") Boolean/Phrase 86,183
Tl ( myocardial revascularization" or
"myocardial revascularisation" or "cardi*
revascularization" or "cardi* revascularisation
) OR AB ( myocardial revascularization" or
"myocardial revascularisation" or "cardi*
revascularization" or "cardi* revascularisation | Search modes -
2 ) Boolean/Phrase 1
Tl coronary N3 angioplast* OR AB coronary | Search modes -
3 N3 angioplast* Boolean/Phrase 14,831
Tl ( "coronary artery bypass" or CABG or
"aortocoronary bypass" or "coronary bypass"”
) OR AB ( "coronary artery bypass" or CABG
or "aortocoronary bypass" or "coronary Search modes -
4 bypass") Boolean/Phrase 46,744
Search modes -
5 (MH "Percutaneous Coronary Intervention+") | Boolean/Phrase 44,923
TI ( percutaneous coronary intervention*" or
PCI or "coronary angioplast*' ) OR AB (
percutaneous coronary intervention*' or PCl | Search modes -
6 or "coronary angioplast*") Boolean/Phrase 111
Search modes -
7 (MH "Heart Diseases+") Boolean/Phrase 1,012,497
Tl ("cardiac disease*" or "heart disease*")
OR AB ( "cardiac disease*" or "heart Search modes -
8 disease*") Boolean/Phrase 159,049
TI ( ("myocardial ischemia" or "myocardial
ischaemia" or "ischemic heart disease" or
"ischaemic heart disease" ) OR AB (
("myocardial ischemia" or "myocardial
ischaemia" or "ischemic heart disease" or Search modes -
9 "ischaemic heart disease" ) Boolean/Phrase 57,357
Tl ( ("acute coronary syndrome" or ACS ) OR | Search modes -
10 AB ( ("acute coronary syndrome" or ACS ) Boolean/Phrase 26,450
TI ( ("myocardial infarct*" or "heart attack*" )
OR AB ( ("myocardial infarct*" or "heart Search modes -
11 attack*" ) Boolean/Phrase 174,053
S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR Search modes -
12 S7 OR S8 OR S9 OR S10 OR S11 Boolean/Phrase 1,141,305
Search modes -
13 (MH "Rehabilitation+") Boolean/Phrase 262,968
Search modes -
14 TI rehabilitat* OR AB rehabilitat* Boolean/Phrase 135,942
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Search modes -

15 Tl habilitation OR AB habilitation Boolean/Phrase 871
Search modes -
16 (MH "Physical and Rehabilitation Medicine™) Boolean/Phrase 2,977
Search modes -
17 (MH "Rehabilitation Centers") Boolean/Phrase 7,633
Search modes -
18 (MH "Rehabilitation Nursing") Boolean/Phrase 1,293
Search modes -
19 "secondary prevention" Boolean/Phrase 30,535
S13 OR S14 OR S15 OR S16 OR S17 OR Search modes -
20 S18 OR S19 Boolean/Phrase 390,271
Search modes -
21 (MH "Exercise+") Boolean/Phrase 155,076
Search modes -
22 (MH "Exercise Therapy+") Boolean/Phrase 40,055
Search modes -
23 (MH "Sports+") Boolean/Phrase 155,789
Search modes -
24 (MH "Physical Fitness") Boolean/Phrase 24,874
Search modes -
25 (MH "Physical Education and Training") Boolean/Phrase 12,905
Search modes -
26 (MH "Physical Exertion") Boolean/Phrase 54,901
Tl ( exercis* or "physical exercis* ) OR AB (| Search modes -
27 exercis* or "physical exercis*") Boolean/Phrase 246,727
Search modes -
28 Tl sport* OR AB sport* Boolean/Phrase 58,242
TI ( (physical* N3 (fit* or fitness or train* or
therap* or activit*)) ) OR AB ( (physical* N3 Search modes -
29 (fit* or fitness or train* or therap* or activit*)) ) | Boolean/Phrase 121,922
TI ( (train* N4 (strength* or aerobic* or
exercis*)). ) OR AB ( (train* N4 (strength* or Search modes -
30 aerobic* or exercis*)). ) Boolean/Phrase 30,856
TI ( (fitness or exertion*) ) OR AB ( (fithess or | Search modes -
31 exertion*) ) Boolean/Phrase 75,635
S21 OR S22 OR S23 OR S24 OR S25 OR
S26 OR S27 OR S28 OR S29 OR S30 OR Search modes -
32 S31 Boolean/Phrase 565,153
Search modes -
33 S12 AND S20 Boolean/Phrase 26,243
Search modes -
34 S32 AND S33 Boolean/Phrase 8,213
Limiters - Date of Publication:
19900101-20171231; English
Language; Age Related: All
Adult: 19+ years
Search modes -
35 S32 AND S33 Boolean/Phrase 3,207
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(MH "Qualitative Research+") or (MH

Limiters - Date of Publication:
19900101-20171231; English
Language; Age Related: All
Adult: 19+ years

Search modes -

36 "Grounded Theory") Boolean/Phrase 19,658
Limiters - Date of Publication:
19900101-20171231; English
Language; Age Related: All
Adult: 19+ years
Search modes -
37 (MH "Narration") Boolean/Phrase 2,650
Limiters - Date of Publication:
19900101-20171231; English
Language; Age Related: All
Adult: 19+ years
Search modes -
38 (MH "Focus Groups") Boolean/Phrase 12,660
Limiters - Date of Publication:
19900101-20171231; English
Language; Age Related: All
Adult: 19+ years
Search modes -
39 (MH "Interviews as Topic") Boolean/Phrase 29,402
TX ( "semi-structured" or semistructured or
unstructured or informal or "in-depth" or
indepth or "face-to-face" or structured or
guide) N3 (interview* or discussion* or
questionnaire* ) OR TX ( (focus group* or
qualitative or ethnograph* or fieldwork or
"field work" or "key informant" ) or (TX life
experiences or TX human science or TX
discourse* analysis or TX narrative analysis
or TX lived experience* or TX field research
or TX field studies or TX field study or TX
giorgi* or TX husserl* or TX merleau ponty*
or TX van kaam* or TX van manen* or TX
spiegelberg* or TX colaizzi* or TX heidegger*
or TX participant observ* or TX data saturat*
or TX semiotics or TX heuristic or TX
hermeneutic* or TX etic or TX emic or TX
focus group* or TX purpos* sampl* or TX Limiters - Date of Publication:
constant comparison or TX constant 19900101-20171231; English
comparative or TX grounded research or TX | Language; Age Related: All
grounded studies or TX grounded study or Adult: 19+ years
TX grounded theor* or TX phenomenol* or Search modes -
40 TX ethnon* or TX qualitative) Boolean/Phrase 125,146
Search modes -
41 S36 OR S37 OR S38 OR S39 OR S40 Boolean/Phrase 140,464
Search modes -
42 S35 AND S41 Boolean/Phrase 158
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Embase Search Strategy 13 Oct 2017

1. exp Myocardial Revascularization/

2. ("myocardial revascularization" or "myocardial revascularisation" or "cardi*
revascularization" or "cardi* revascularisation").ti,ab.

3. (coronary adj3 angioplast*).ti,ab.

4. ("coronary artery bypass" or CABG or "aortocoronary bypass" or "coronary bypass").ti,ab.

5. exp Percutaneous Coronary Intervention/

6. ("percutaneous coronary intervention*" or PCl or "coronary angioplast*").ti,ab.
7. exp Heart Diseases/

8. ("cardiac disease*" or "heart disease*").ti,ab.

9. ("myocardial ischemia" or "myocardial ischaemia" or "ischemic heart disease" or "ischaemic
heart disease").ti,ab.

10. ("acute coronary syndrome" or ACS).ti,ab.
11. ("myocardial infarct*" or "heart attack*").ti,ab.
12.or/1-11

13. exp Rehabilitation/

14. rehabilitat*.ti,ab.

15. habilitation.ti,ab.

16. "Physical and Rehabilitation Medicine"/
17. Rehabilitation Centers/

18. Rehabilitation Nursing/

19. "secondary prevention".mp.

20.0r/13-19

21. exp Exercise/

22. exp Exercise Therapy/

23. exp Sports/

24. Physical Fitness/

25. "Physical Education and Training"/

26. Physical Exertion/

27. (exercis* or "physical exercis*").ti,ab.

28. sport*.ti,ab.
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29. (physical* ad;j3 (fit* or fitness or train* or therap* or activit*)).ti,ab.
30. (train* adj4 (strength* or aerobic* or exercis*)).ti,ab.

31. (fitness or exertion*).ti,ab.

32.0r/21-31

33.12and 20

34.32and 33

35. limit 34 to (yr="1990 -Current" and adult <18 to 64 years>)

36. qualitative research/ or grounded theory/

37. (qualitative or qualitative study).tw.

38. (("semi-structured" or semistructured or unstructured or informal or "in-depth" or indepth
or "face-to-face" or structured or guide) adj3 (interview* or discussion* or
questionnaire*)).tw.

39. (focus group* or qualitative or ethnograph* or fieldwork or "field work" or "key
informant").mp. or (life experiences or human science or discourse* analysis or narrative
analysis or lived experience* or field research or field studies or field study or giorgi* or
husserl* or merleau ponty* or van kaam* or van manen* or spiegelberg* or colaizzi* or
heidegger* or participant observ* or data saturat* or semiotics or heuristic or hermeneutic*
or etic or emic or focus group* or purpos* sampl* or constant comparison or constant
comparative or grounded research or grounded studies or grounded study or grounded theor*
or phenomenol* or ethnon*).tw. [mp=title, abstract, heading word, drug trade name, original
title, device manufacturer, drug manufacturer, device trade name, keyword, floating
subheading word]

40. or/36-39

41.35and 40
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Appendix 3: PEO screening selection tool

Details of study
Title:
Authors:

Source:

Criteria Complete this column
Yes/No or undecided

Data Collection: Is the data collected from
semi structured, structured
or focus group interviews?
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Appendix 4: Reviewer discussion re study inclusion/exclusion

The following five Abstracts were included in SMcH but were not included in CH list. Discussion as follows:

Author

Title

Participants

Exposure

Outcomes

Inclusion/Exclusion

Rankin, S.,H., et
al. (2002)

Sriskantharajah,
J., & Kai, J.,
(2007)

Condon, C., &
McCarthy, G.,
(2006)

Mohan, S., et al.
(2008)

Al-Hassan, M., &
Wierenga, M.,
(2000)

Recovery
trajectory of
unpartnered
elders after
myocardial
infarction: an
analysis of
daily diaries

Promoting
physical activity
amount south
Asian women
with coronary
heart disease
and diabetes:
what might
help?

Lifestyle
changes
following acute
myocardial
infarction:
patients
perspectives

Lifestyle of

Asian Indians
with coronary
heart disease:
the Australian
context (2008)

Exercise
participation
decisions of
Jordanian
myocardial
infarction
patients:
application of
the decisional
conflict theory

Yes — individuals
with MI (65 yrs.)

Yes — women
with CHD and/or
diabetes (26-70

yrs.)

Yes — AMI (53
yrs.)

Unsure — study
doesn’t confirm

diagnosis of
CHD (31 -80
yrs.)

Yes —

uncomplicated
MI patients (50

yrs.)

No — they
were not
attending
Cardiac rehab
or secondary
prevention

No cardiac
rehab or
secondary
prevention
mentioned
(identified
from GP
practice)

Yes — they
were
identified from
phase 1
cardiac rehab

No — not
attending
cardiac rehab
— recruited
from media
advertising
and included
family
members

No —
attending
cardiology
clinics but
discharged
from hospital
6 months to 1
year prior to
data collection
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No — it was a
daily diary with
Likert scales

Yes — semi
structured
interview

No - Semi
structured
interviews
were about
lifestyle
changes - not
specific for
exercise

No — semi
structured
views of
lifestyle not
specific to
exercise

No — data
collected by
quantitative
measures

No — do not include
based on Exposure
and Outcome result

No — do not include
based on Exposure
result

No — do not include
based on Outcome
result

No — do not include
based on Exposure
and Outcomes result

No — do not include
based on Exposure
and Outcome result



Appendix 5: Bank of descriptive codes to inform analytical themes

How does previous experience of physical activity influence engagement in
physical activity during cardiac rehabilitation?

Codes & Descriptive Themes (hierarchical code)

Codes Descriptive code

Suggested hierarchical
themes

Analytical themes

| got more confident so
don’t need support
High level of self-
efficacy - ability

| know what to do

| can do it

Regaining confidence
with exercise

Loss of confidence
Exercise is natural
Belief in ability to
exercise independent of
experts
Non-attendance and
continuing exercise
Managing emotions

| can do it better myself
Feeling the need to
increase effort
working harder than
before

Fitter than CR norm
Can perform activities
with no limitations after
surgery

Capable of managing
CHD

Able to put body under
pressure

| can do it myself

Mild heart attack

Fear of exertion levels
social and
psychological benefits
Restricted by medical
orders

Awareness of mortality
Reduced severity of
illness

Not limited by surgery
| am fitter than before

Self confidence

reliance

severity of illness

Self-image -v- CR image

| have been a fit man
| am fit based on
perceptions of
stereotyped sedentary
retirement activities
Resisting diagnostic
labels

| am Fit and a
threatened self
Seeking support from
CR re exertion levels

A Fitness Identity

Physical/psychological self-
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Perceptions of self-
confidence and
perceptions of self-
reliance

Self-perceptions of an
exercise identity

Perceptions of severity
of cardiac condition

Perceptions of fitness
identity

Motivators to exercise



Motivated by habit and
altered to include health
beliefs

Enjoying exercise
Returning to normal
Enjoying competition
Pre-existing
motivational strategies
Exercise is a habit
Motivated by fithess
Motivated to be active

CR exercise aimed at an
older age

| am young

Age is natural

Too old for CR exercise
Age appropriate
exercise

Preference for
alternative activities to
CR

Already Active — don’t
need to attend

exercise has limitations
when compared to
medical intervention

CR exercise too
strenuous - Don’t want
to overdo it

Preference for daily
activities

Concerns re CR
exertion levels
Activities not as intense
as CR

Occupational exercise
is enough

Preference for familiar
exercise

Seeking emotional
support

Did not meet
expectations

Expected exercise
support

Trusting in the experts
Expecting a range of
activities

Seeking individualised
exercise goals
Accessing exercise
advice

Uncertain of purpose of
CR

Unconvincing
communication

CR defined as exercise
CR an aid return to a
level of functioning

motivation

Age comparisons with CR Age appropriateness of
exercise CR

Experience of
exercise-based
Perceptions of CR

Appropriateness of exercise Appropriateness of CR
during CR exercise

Expectations of CR exercise
communication Communication
Factors

Post-event
advice/communication
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Appendix 6: Health Research Authority favourable opinion
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. . Hayfield House
Medical Director ] Hayfild Road N H s
KIRKCALDY

KY2 SAH w

Fife
Ms Sheona McHale 19 September 2019
Edinburgh Napier University Owr Ref ;:::gv 2-’6’63‘“
s!ghth!" Campus Enquiries to Aileen Yell
Sighthill Court E-mail atleenyell@nhs.net
EDINBURGH Telephone 01383 623623 Ext
EH11 4BN 20940

Website www.nhsfife org

Dear Ms McHale
e: AC nts' physi levels in xt of

Thank you for your application to carry out the above project. Your project documentation (detailed
below) has been reviewed for resource and financial implications for NHS Fife and | am happy to
inform you that NHS permission for the above research has been granted on the basis described in
the application form, protocol and supporting documentation. The documents reviewed were:

prientese=r e SO RN S Y { T VONSION () DB -, -t el
IRAS R&D Form 5.13 23 July 2019
Protocol 1 2 February 2019
GP Letter 1 30 May 2019
Telephone Interview topic Guide 1 4 February 2019
Telephone interview questions 1 4 February 2019
Study Invitation Letter 1 7 May 2019
Questionnaire 2 13 August 2019
Data Management Plan 1 8 February 2019
Participant Information Sheet 3 20 August 2019
Consent Form 2 13 August 2019
Debrief Sheet 2 13 August 2019
REC provisional favourable opinion letter 20 August 2019
Study-Wide Governance Report 16 August 2019
REC final favourable opinion letter 28 August 2019
IRAS SSI Form 5.11 5 June 2018

The terms of the approval state that you are the Principal Investigator authorised to undertake this
study within NHS Fife, with assistance from Anne McEwan from the Cardiac Rehabilitation Service.
| understand that the R&D Office have issued you with a Letter of Access since you will be
conducting telephone interviews with study participants.
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Appendix 7: Research project information sheet for cardiac

rehabilitation staff

Edinburgh Nag:lie»

Veersion 1: 2/5/19 IRAS ID 258444
Research Project Information

My name is Sheona McHale and | am a postgradueste research stwdent from the School of
Health and Socisl Care at Edinburgh Mapier University. As pant of myPhD, | am
undertsking 3 research study. The study 3ims o examine the factorsinfluencing increased
physical activity levels of sdults after a disgnose of scute coronary syndrome and
understand how these factors are understood within the contextof cardec rehabilitstion
The study has been approved by MHS Research Ethics Commites [IRAS |D: 258444)

| 3im to recTuit participants prior to the startof supenised exercise-based cardec
rehabilitstion sessions and | would appraciate your help in asking whether the patients that
yiol e during your routine appointments, from approximately two weseks afier their cardiac
dizgnosis, would be willing to take part.

The participants who are eligible for this study mustmestthe following criena:

= Al English speaking adults, 18 yvear or over, 3ble to provide informed consentafiera
diagnosis of acute coronany syndrome, incleding individuals diagnosed with 5T
elevated MI {STEMI), Non-5T elevated M1 {NSTEMI}, including those reated with
FCI andfor CABG, and unstableangina.

Weny briefly, the study will consist of:

= A brief guestionnaire that will take no longer than 15 minutes. The guestionnaire has
four sections, A-D, and will a5k the paricipant about ther personal chamcienistcs,
their phyrsical activity levels, thair physical sel-perceptions and their cardizc iliness
perceptions. The types of guestions asked of the participant inclede how muchtime
they spend being physically sctive over a peried of evendays, how they desornibe
themseles physically and how they describe their cardiaciliness.

» A small number of participants will slso be inviied to take part in 3 telephons
interview with myself. They don't have fo be interviewsd and have the option to
complete the guestionnaire only and stil ke involved in the stedy. The option to take
part in the telephone interview is found after Section D of the guestionnaire. |f the
participant decides to take part in the tekphone interview, the participant is asked to
tick the option and provide their name, signatwre and telephone numbser for further
contact.

If your patient agrees o take part in the study, | have provided you with envelopes
contsining an invitation to take part in the study, 3 participant information sheet, 3 participant
consent form, 3 guestionnaire and 3 seli-sesl stsmp addressed envelope for the atisntion of
myself, which the participant has the option to put into the post or return to your service st 3
Ister sppointment. Please give an envelope to every patient who agrees to take partin
the study.

If you have any guestions, please do not hesitate to contadt me: Sheona McHale, FhD
student, Edinburgh Napier University: sheons. mehalei@napierac.uk Mob: 07580 727631
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Appendix 8: Study invitation

Edinburgh Napiel

Wer=ion 1: 2519 IRAS 1D 258444

Dear Participant

Understanding factors contributing to increased physical activity levels after a
diagnosis of Acute Coronary Syndrome, and in the context of cardiac rehabilitation

You ars invited to take partin 3 research study that will examine the factors influsncing
increased physical activity levels and explore how these factors are understond within the
context of cardiac rehabilitation. Taking part inthe study will not take up much of your time
and your contribution may help to provide a better understanding of how cardiac
rehabilitation services may support physicsl activity levels afizr a disgnosis of acute

COroNaEry syninome.

| whowkd appreciate if you would consider participating in the research study. Before you
decide totake part, however, it is important that you understand what the study is about and
what you will b2 asked to do. Flease read the Participant Information Sheet (snclosed).
Feelfres to contact me if anything is wnclear or you want further information. My contact

details are below.
Your participation would be gratefully appreciated.

Thanks in anticipation,

Sheona McHale

FhD studsnt

Room 4.8.29, School of Haslth and Social Care
Edinburgh MWapier University

Sighthill Campus

Edinbuwrgh EH11 4BN

Tel Mo: 07810 547533

Email: Sheona. mchalef@napier.ac.uk
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Appendix 9: Participant information sheet

Edinburgh Napit_:r"

Participant Information Sheet

Understanding factors contributing to increased physical activity levels after a
diagnosis of Acute Coronary Syndrome, and in the context of cardiac rehabilitation.

'You are invited to take partin 3 ressarch study. Befors you decide whather or not fo take
part, it is important for you to understand why the research is being done and what it will
involve. Plessetake time toread the following information carefully. Talk to others sbout
the study i youwish. Contact me if there is anything that is not clear or i you feel you would
likz marz information. Take time to decide whather or not youwish to take pan.

Whatis the purpose of the study?

My nameis Sheona McHalz and | am 3 postgradusts research student from the School of
Health and Socisl Care at Edinburgh Napier University. As partof my PhO, [am
undertzking 3 ressarch study. The study sims to 2xamine the factors influencing increased
physical activity levels of adults after 3 diagnosis of scute coronary syndromz and
understand how these factors are und: i within th of cardiae rehabil

Why have | been asked?
| am looking for volunteers to participste in the study. The criteria are as follows:

version 3 20819 IRAS ID: 258444

+ You must be 18 years orover and di d with
commanly referring to a diagnosis of unstable angina or 3 heart attack
+ You mustbe under the care ofthe candiac rehabilitation nurse team, but not yet
stanted the sups based cardiac rehabilitstion sessions
+ ou must be able to understand and spesk English

, 3term

Do | have to take part?

Mo, itis up to you to decide whether or not to take part. If you do decide to take part in this
study you will be given this information sheet to keep and will b2 asked tosign 3 consent
form. |f you decide to take part you are still fre= to withdraw at any time and without giving a
reason. Deciding not to take part or withdrawing from the study will not affect the support
you receive from the cardiac rehabilitation nurses, nor your choice to attend the supervised
exercise based cardiac rehabilitation sessions.

Whatwill happen if | take part?

If yiou agres totake part, you will be asked to complete 3 brief questionnairs that will take no
lenger than 15 minutes. The questionnaire has four sections, A-D, and will ask you about
yourseff, your physical activity levels, your physical sefi-percepiions and your cardiae iliness
perceptions. The types of questions that you will be asked will include how much time you
spent being physically active in the last seven days, how you describe yourseff physically
and how you describe your cardisc illness.

You will slso be invited to take part in 3 telephons interview with myself. Youdon't haveto
be interviewed; you can complete the questionnaire only and still be involved in the study.
The option to take part in the telephone interview is found after Szction D of the
questionnaire. If you decids totake pant inthe telzphone intzrview, tick the option and
provide your name, signature and telephone number for further contact.
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If you decide to take part in the study, upon completion of questionnaire you will be askedto
return the questionnairz in the seff-sealed envelope, stamped and addressed tomyseff. You
have the option to return the envelops to the cardiac rehabilitation t2am at your next routine
appointment or post it back to myseff dirsctly.

A few people (sbout 25) will be invited to take part in 3 telephone interview. I you are
invited to take pant, youwill be asked to verbally consent to taking part in this intervizw prior
to collecting any information. The interview willtake place in 3 location conveniant for you
and will last no longer than 45 minutes. The interview will b2 sudio-recorded and contain
approximately seven questions.  The types of questions that will be asked will includs what
it maans toyou to be physically active after your cardisc diagnosis. After the interview you
will b= 52nt 3 copy of the transcription to check for accuracy.

If you decide to withdraw from the study, you will be asked for your consent to retain any
information you provide before your withdrawal for analysis.

What are the possible benefits of taking part?

You may not get direct benefit from taking part in the study. The findings may help
healthcare professionsls and providers of cardiac rehabilitation exercise programmes to
understand how best to suppont and advise people who are sctive after 3 disgnosis of acute
cofonary syndrome.

What are the possible disadvantages and risks of taking part?

Itis rmtrmghtthere are any diszdvantages, however, i you agree to participate,
pleting irz and being intarvi will take up some of your time.

What happens when the study is finished?

At the end of the res=arch the data you have provided will be kept secursly for ten years and
thereafner thedataw'lll b= dﬁtroyedaﬁ per the Edlnburgh Napner University guidance on

waste. files data will be deleted from
the secure university server where the data will be held and any paper documents will be
shredded a5 confidential waste.

Will my taking partin the study be confidential?

Al ion colk if the study will be kept confidential as per the
Data Protec‘tnn.ﬂc‘t{wss} ‘l’our name will be remaoved from the dats and replaced witha
unigue code so that you cannot be recognised from it. Only the researcher will know which
participant has been allocated which uniqus code. When the findings of the study are
published anfy the code will be used and your name will not appear anywhere.

Whatwill happen to the results of the study?
The results may be published in 3 journal or presented at conference.

If you have further questions about the study please contact: Sheona McHale on
07810 547933 or email Sheona.mehalef@napier.ac.uk

Ifyou would like to contact an independent person, who knowns about this study but
is notinvolved in it, you are welcome to contact: Professor Austyn Snowden, School
of Health and Social Care, Edinburgh Napier University. 07383 146116 or email
a.snowden@napier.ac.uk



Appendix 10: Participant consent form

Edinburgh Napier

Consent Form verslon 2 13813 IRAS ID; 255444

Understanding factors contributing to increased physical activity levels after a
diagnosis of Acute Coronary Syndrome and in the context of cardiac rehabilitation

Edinburgh Wapisr University reguires that sll persons who participate in research studies
give theirwritten consent todo so. Flease read each of the following statements. | you

sgres with what they say, pleass plece yourinitials in each of the corresponding boxes and
sign the consent form.

Mo,

=tatement

Intizls

i

| tre=ly and voluntanly consent to be 3 paricipant in the research project on
the topic of undarstanding factors contributing to increased physical activity
levels after a diagnosis of acute coronany syndromse, and in the context of
cardiac rehabilitation, to be conducted by Sheona McoHale, whois a
postgraduste research student of Edinburgh Wapisr University.

F-

The broad role of this research study 5 10 EXamine 1he 12Ciors INTIUSnCing
increzsed physical sctivity levels of adults after 3 disgnosis of acute
coronary syndroms and understand how thess factors are understond within
the context of cardisc rehabilitation.  Specifically, | have besn asked to
complete 3 guestionnaire which should take no longer than 15 minutes and |
have the option to take part in 3 telephons interview which should take no
longer than 45 minutes.

| unaerstand that relevant sections of my medical notes and dsta collected
during the study, may be looked at by individeals from Edinburgh Mapisr
University, from regulstony suthorities or from the MHS Trust, where it is
relevant to my taking part in this research. | give permission for thess
individuals to have acocess to my records.

[have B==n told that my responses will b2 anonymised. My name will nol
be linked with the research materials, and | will not be identified or
identifizble in any repont subseguently produced by the researcher.

understand that f at any time during the qUESTIoNNGIre, o intenview, | Tesl
unable or unwilling to continue, | am free to withdraw from the stwdy. My
participation in this study is completely voluntary, and | may withdraw from it
without negstive conseguences. Howsever, after dsta has been anonymised
or after publication of results it will not be possible for my data to be
remowved 35 it would be untracesble at this point.

=hould | not wish to answer any particular guestion or guestions, | am fres
to decline.

I have besn grven the opporunty 1o 25K Questions ragarding the
guestionnairz, and the interview, and my guestions have besn answersd to
my satisfaction.

| have read and undersiand the above and consent to paricipste inthe
study. My signaturs is not 3 waiver of any legal rights.

Mame of Participant:

Farticipant’s signaturs: Date:

Ressarchers signaturs: Date:
Coniacd detals of researcher: Sheona MoHale, Room 4828, Schodl of Healdh and Social Care,
Edinturgh  Mapier University, 9 Sighthill Cowrd, Ednbrgh EH11 4BM.  Emal:
sexrpumchaaTnaier acux  Tel Ma: 07810 557933
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Appendix 11: Quantitative study questionnaire

UNIVERSITY

Physical activity levels after a diagnosis of acute coronary syndrome

Thank youfor agreeing to complete this questionnaire. Itis splitinto four sections (&
to D) and should nottaketoo long to complete. Theinformation youareasked to
completerelates to you, your physical activity levels, your description of your
physical selfand your cardiacillness. [fyou do notwant to answer a particular
question, leave it blank

Section A about you

Al Mame:

Date of Birth:

Address:

Are you? Please tick

A2
A3
Ad [ Posicode:
AB
A

v as appropriate OMale OFemale
Marital status: OMarriedipermanent OSingle
partnership OWidowed

O Divorced/separated

AT Education: please O Secondary schoal or equivalent
indicatethe highest | [JCollege/Professionalivocational qualification
level of education

OUniversity
youhave O Other, please specify
A8 [ Medicalhistory: OUnstable angina
please tick all O Heart attack with no stents or surgery
conditionsthatyou | [jHeart attack and treatment with stents
have you been

OHeart attack and treatment with coronary artery
bypass grafting

O Additional condifions such as diabetes, cancer,
strokeetc. Please state

diagnosed with

Thinkaboutthetime you spent walking inthe last 7 days. This includes atwork
and at home, walkingto travel from placeto place, and any other walkingthat you
have done solelyfor recreation, sport, exercise, or leisure.

=1 During thelast 7 days, on how
many days didyou walk for at
least 10 minutes ata time?

days per week

O Mo walking — skip to question T

B6 How much time did you usualy
spendwalking onone of those _____hoursperday
days?
_____minutes perday

O Don't know/Mot sure

Thelast questionis aboutthetime you spend sitting onweekdays duringthe last 7
days. Includetime spent atwork, at home, while doing course work and during

leisuretime. This may indudetime spend sitting ata desk, visitingfriends, reading,
orsitting or lying down to watch tel evision.

B7 | Duringthelast 7 days, how
much time did youspend sitting | ____ hours per day
on aweekday?
_____minutes perday

O Don't know/Mot sure

Section C: your description of your physical self

This is achanceto lookatyoursef. Thereis noright answerand everyone willhave
a differentanswer. Be sure your answers show how you feel about yourself.
PLEASE DO NOT TALK ABOUT YOUR ANSWERSWITH ANYONE EL SE.

The purpose ofthis part of the questionnaire is to see how people describe
themselves physically. In thefollowing pages youwill be asked to think about
yourself physically; Forexample, how strongyou are, whether you exercise
regularly, whether you are physically co-ordinated, whether you get sick very often
and so forth. Answer each sentence guickly as youfeel now.

When you are ready to begin, please read each sentence and decide youranswer.
Thereare six possible answers for each question—"True”, “Fals&”, andfouranswers
in between. Therearesix boxes nextto each sentence, oneforeach ofthe
answers. The answersarewritten atthe top ofthe boxes. Choose youranswerto a
sentence and please circle the number that is the most comrect statement about
you. Beforeyoustart, thereare three examples below.

Edinburgh Napie’
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Section B: your physical activity levels

‘We are interested in finding out about the kinds of physical activities that people do
as part oftheir everyday lives. The questions will ask you about the time youspent
being physically activein the last 7 days. You will be asked about vigorous activity,
moderate activity, walking and sitting. Pleaseanswer each question even ifyou do
notconsider yourselfto bean active person. Please think aboutthe activities youdo
at work, as part of your house and yard/garden work, to getfrom placeto place, and
inyour spare time for recreation, exercise or sport.

Think about all the vigorous activities that you did in the last 7 days. Vigorous
physical activities refer to activities that take hard physical effortand make you
breathe much harderthan normal. Think only about those physical activities that you
didfor at least 10 minutes at a time.

B1 During the last 7 days, on how
many days did youdo vigorous | __ days per week
physical activities like heavy
lifting, digging, aerobics, or fast
bicycling?

OMo vigorous physical activities —
skip to question B3

B2 How much time did youusually’
spend doingvigorous physical _____hours per day
activities on one ofthose days?
____ minutes per day

ODoen't know/Not sure

Think about all the moderate activities that you did inthe last 7 days. Moderate
activities refer to activities thattake moderate physical effortand make you breathe
somewhat harderthan normal. Think anly aboutthose physical activities that you
did for at least 10 minutes at a time.

B3 Duringthelast 7 days, onhow
many days did youdo moderate | ___ days per week
physical activities like carrying
lightloads, bicyclingata regular OMo moderate physical activities —
pace, or doubles tennis? Do not Skip to question §

include walking

B4 How much time did you usually
spend doingmoderate physical [ hours per day
activities on one ofthose days?

minutes per day

OIDon't know/Mot sure

Some Examples

Sentence 1 2z 3 L] 5 B
False | Mostly | More | More | Mosty [ True
False false: true true
than | than
true false
a. Tema crestive person T Fi 3 @ 5 B
B. | smgood stwiling 1 3 q E ]
- <)
T. | lenpypEyngwihpets | 1 2z 3 7 5 )
Chooseyouranswerto a sentence and please circle the numberthatis the most
comect statement about you.
Sentence T z 3 E] 5 ]
False | Mostly | More | More | Mosty [ True
False false true true
than than
tue | false
[=] T C 1 F 3 g ] B
[+] Tam = physwcally sirong 1 F] k] q 1 [
person
G2 | T3m quife good ST bending, T F] ] g 5 [
tuisting znd turning my
body
T4 | Toanrn Songway WG| | 7 3 q E [
stopping
©5 Overall, most things 136 1 7 3 q 5 [
tum out well
6 | Tusualy 1 Z 3 7 5 [
iliness {fiu, virus, cold efc.)
is going around
©7 | Controling movement of 1 7 k3 T 5 ]
my body comes easy to
me
=N 1 Z 3 4 5 [
activities that make me
breathe hard
o | MywastE oo g T 2 ] £} ] [
T10 | Tam good &l mos1 spor T Z 3 g 5 [
T11 | Physically. Tam happy wilh T Z 3 [} ] [
myseif
T12 | [have = nics looking 1acs T Z 3 [} ] [
C13 | Thave s Wi of powerinmy. T Z 3 [} ] [
Cl4 | Wy Dody = TiexibeE T ] 3 L} 5 [




Senfence T z 3 L] 5 L] Sentence T z 3 £l 5 B
Falsz | Mostly | More | More | Mostly [ True False | Mosty | More | Morz | Mostly | True
Fake | fale | tue true Fake | fake | twe true
than than than than
tue | false tue | false

T15 | Tam sk soonenthatl 1 7 3 T 5 [ C36 | TIhnk Twould perorm wel E| 7 F T 5 [
cannot doall the things | on a test measuring
want to do flexibilty

TG | Tam gooad =t coorat 1 7 3 T 5 (] 37 [ Tamgeoa =t T 7 k) T 3 (]
movements activities like distance

A7 | ThaveToo much Tt on my 1 7 3 T 5 ] running, a=robics.
body bicycling, swimming, or

T18 | T=m D Weoking than 1 7z K3 T 5 [ cross-country, skiing
most of my friends 'C38 [ Overall Thaveakiiobe q Z 3 q L3 [:]

T19 | Tean perom 1 7 T T 3 ] R
smoothly in most physical €35 | ThaveTogo tothe goctar 1 Z 3 4 5 [
Sctivities because of illness more

T20 | T8¢ physcaly scive things T 3 K3 T 5 [ than most people my age
{e.9. jog. dance. bicycle, C40 | Mothing T =ver oo s2sms 15 1 Z 3 4 5 [
aerobics, gym, swim) at tuamn out right
lzast thres times perweek

©21 | Tam T Z 3 [ 5 [:3

Section D: your description of your cardiac condition now

R EEE R T z 3 2 5 B Theillness the next sectionrefersto is your cardiac diagnosis of either a heart attack

T23 | Prysealy, TTe=lgood 1 7 k3 T 5 [ orunstable angina. Forthe following questions, please circle the number that best
about myseif corresponds to your views:

T24 | Overal, [am o good 1 7z K3 T 5 [

D1 | How much does your iliness affectyour Ife?
C25 | Tg=tsnkakt 1 z 3 4 5 3 1 2 3 4 5 i 8 98 10
no affect atall severely

T26 | TTind my Gody handies T ] 3 T 5 ] ot
coordinated movements - e
== D2 | How long o hink il ill continue? =
T35 1= OTSpEE, DETE. ow long do you think your illness will continue?

&7 gym.olomef‘;hysical 1 z ¥ 4 5 & ] 102 3 4 5 B8 7 8 9 10
sctivities 8 very short time Farever

T38 [ 12m good looking 1 7 3 ) 5 [

D3 | How much control do you feel you have over your illness ?

C29 | Tcouddo wellina festof T 7 K} T 5 [ (1] 1 2 3 4 5 B 7 8 10
stres sbsolutelyno extrame

©30 | T30 b= physieally scive 1 7 3 £ 5 [ control smountof
for 3 long pericd of time: et
without getting tired - -

et Tos TaoweT . 7 5 T = = D4 | How muonhdnynu;:mnk Enur:r;a:memnanhelpynur|Ilness? o

37 | WhenTgeE ek, TR 1 v3 T T 5 5 notatall extramely
mea long time to get halpful
better D5 | How much do you expe From your iliness?

C33 | 40 Sports, EXENcEE, T Z 3 £ 5 ] o 1 2 3 4 5 6 7 8 9 10
dance or cther physical no symptoms st many
sctivities simost everyday al e

T34 | Toay spons well 1 7z 3 T 5 [} symptoms

D6 | How concerned are you about your illness?
T35 neelgcxlzaabomwmlam T Z 3 I 5 [ 0 1 2 3 4 5 7 8 9 1w
physicaly
notatall extramely
concemed concemed
D7 | How well do you feel you understand your illness?
0 4 5 & T 8 9 10
don't understand understand
atall wvery cleary
D8 | How much does your illness affectyouemotionally? (E.g., does it make you
angry, scared, upsetor depressed?)
o 1 2 3 B & T & 9% 10
not at all sffected extremeahy
emotionally affected
emotionslly
8 | Please listin rank-order the three mostimportant factors that you believe

caused your illness. The mostimportant causes forme:-

1.

Thank youfartakingthe time to complete this questionnaire. 'would appreciate if
youwould consider taking partin atelephone interview with myself. Beforeyou
decidetotake partinthis study, please read the Participant Information Shest.

| am happy to be contacted by telephone O

| agreeto participate inatelephone interview O

Mame of participant:

Signature of participant:

Date:

Telephone Mumber:

Upon completion of this questionnaire, please foldthe questionnaire to fitinto the
supplied self-sealed envelope. The envelopeis stamped andaddressedto the

researcher at Edinburgh Mapier University. You havethe option of either returning
the sealed envelopeto the cardiacrehabilitation nurse at your next appointment or
postingthe envelope directlyto the researcher.
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Appendix 12: R & D suspension of study recruitment

NHS
S —
Fife

16" March, 2020

Dear Principal Investigator / Research Team
Cowid-19: Suspension of recruitment to all hosted clinical trials/studies in NHS Fife

In order to address the current and potential implications of the rapidly developing COVID-1%
outbreak on our patient population, clinical and research teams, we have taken the difficult decision
to suspend recruitment into all* clinical research studies within NHS Fife.

This is an urgent safety measure being taken to ensure that patients, carers and staff, particularhy
thase with (or who are in routing, close contact with others who have) underhying health conditions
are not put at any unnecessary risk.  The decision has been taken in close consultation with Mational
Research Scotland and Chief scientist Office colleagues, and mirrors actions being taken in all
Scottish MHS Boards.  Please contact your local RED Office if you wish to discuss the undernoted
advice, which will be updated as required.

As of Monday 167 March, please do not approach any patient regarding clinical study participation.
*a small number of exceptions to the above decision may apply as follows:

Patients who have already signed informed consent may continue to screen and register for a trial
BUT OMLY where the investigator considers it safe in light of the prevailing situation, and it is in the
patient's best interests to do s0. The decision to continue as described, in light of this guidance,
must be recorded in the Investigator Site File and patient notes, and notified to the RED Office as an
exception (see below).

» 2l activities related to current or upcoming Covid-18 reseanch studiss should continuws
where safe to do so

= Patients may, at the PI's discretion, still be approached about observational studies, pre-
screening studies, etc., where this participation requires no additional hospital attendance
by the patient

= Patients may be enrclled in a study that the patient’s treating physicdan considers to be
providing “essential cinical care”
If you wish to apply any of the above exceptions, you should notify the RED Office using the
following email address BEFORE proceeding: fife-uhb.randdi@nhs. net please include the following

details of the study {FI, IA% number, Title) along with a justification, and plan for ongoing
recruitment including the availability of study specific staff.

At this stage follow wp visits for currenthy-enralled patients that involve face-to-face contact, sither
in hospital or at the patient’s home, should be postponed with immediate effect and until further
notice to mitigate the impact of COVID-15 unless the visits are deemed vital for patient safety
purposes. Insuch circumstances, the Pl should always assess the risk and act in the patient's
interests.
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Research teams are asked to comply with the following:

1] Work with sponsors to agree arrangements for carrying out follow-up (hospital or at-home)
visits remotely wherever possible

2] Maintain contact with your patients to provide reassurance, to let them know about any
changes in arrangements, and to encourage them to remain within the study

3] Postpone any external monitoring visits unless there is a subject safety issue. Where
possible please make arrangements to participate in remote monitoring

4) Postpone any site initiation visits or site selection visits unless they involve studies related to
CoVID-15

5] Protocol deviations- The MHRA expect there to be an increass in protocol deviations but
hawve requested that these are documented in the normal manner

6] IMP supplies for our hosted CTIMPs should be discussed with Sponsors and with your local
Pharmacy team who support your study.  all patients should continue to receive their
Investizational Medicinal Product (IMP] if you as PI (or in discussion with the ClfSponsor)
deem this the right thing to do. supply of these medications should be carried outin a
manner deemed to be of lowest risk. If 3 cowrier is to be used, Participants must consent
verbally to providing contact details for these shipping purposes.

MHRA advice is available ffmhrainspectorate.blog,

management-of-clinical-trizls-in-relstion-to-coronavirus’

HRa advice is available at hitps:/'www.hra.nhs uk/planning-and-improving-researchy/policies-

standards-legislation/covid-19-suidance-sponsors-sites-and-researchers)

Finally, for now, we recognise that our colleagues throughout the service are responding to an
unprecedented set of drcumstances. It may be that our research staff are asked to support the
efforts of colleagues in providing care as this stress on the system continues. We will expect that
research support staff will do whatever they can, whilz also recognising that a significant volume of
research activity will continue — increasing SAE, AE, Protocol deviation reporting, ongoing follow-up,
new activities seeing patients remotely. We will at all times respond pragmatically, and provide
whatever capacity is available when reguested.

Please forward this letter to the sponsor and chisf investigators. Ongoing contingency planning is
underway and further correspondence will follow should the situation change.

should have any queries please direct them to myself Dr Amands Wood, Assistant RE&D Director, t2]
01383 623623 gyt 20855 amanda wood3 & nhs net

‘fours sincerely,

Profeszor Alex Bzldacching, RED Director, NHE Fife
Queen Margaret Hospital

Dunfermline

KY1Z 05U

Tel 01383 623623 gyl 20955
fife-uhb.randdi@nhs.net
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Appendix 13: Qualitative telephone interview topic guide

ons Edinburgh Napier O

Telephone interview topic guide

Welcome the paricipant and thank them for their participation.

Provide a short reminderof the study, with expectations of the telephone interview
and seek verbal consent to continue.

Mote: Referto the paricipant’'s physical and illness pemrception levels from the
quantitative anahysis? (Highllow)

Semi-structured interview topic guide

1. Tellme what it means to you to be physically actve’”
+ How does being physically active make you feel?
* What difference does yourcardiac iliness make to you?
* What difference would it make to vou fyou were not active?

2. Since yourcardiacillness howdoes the way you view yourself
[physicalhfillness)influence your physical activity levels?

Is there anything thathas helped you understand yourself view?

What did this rmean to you and your physical activity levels?

How did this make you feal?

Is there anything thathasn't helped yourunderstanding of yourself?

What did this mmean to you and your physical activity levels?

3. What are yourthoughts regarding your cumment physical activity levels?
* How does yourcument activity levels make you feel?
How active would you like to be?
What does this rmean to you?
How will you know when you achieve this level?
Is there anything thathas helped you predict your physical activity
levals?

4. Since yourcardiaciliness, how do you feel others view you and your
physical activity leveals?
+ How does this make you feel?
#* How is this different to how you view yoursef?

# [|fthis is different to how you feel, how did you dealwith this?

&. Tellme how you view yourselfin relation to the exercise infomnation you a
hawe receved, oryourexpensnce of exercise, within cardisc rehabiltstion?
» How does this make you feel?
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Appendix 14: STROBE checklist

ETRDBE Sutement—Checklist of iterns that should be incloded in reports of cress-secdonal smdiss

Item Fage
No Recommendagion Ko
‘Title and abstract 1 i) Indicate the study’s desizn with 2 commonly med termim | A
the title or the abstract
{8) Provide in the abstract an inforeative and balanced NA
surmmary of whet was doee and whet was fomd
Bakgowdmtonale 2 Explain the scientific background 2nd rafiorale for the 10
investization being reported
Oltjiectives 3 Semte specific objectives, inchuding amy prespecified iypatheses | 107
Metheds
Study desizn 4 Presamkey elements of stady desizn early n the paper 08
Sefting 5 Describe the seting, locations, = relevert aates, inclodis. | 106112
periods of recruitment, exposme, fallon-up, aud data
collection
Tarticiparss 5 (a) Give e ehgroliy criteria, = e sources nd methods &2 | 110
selection of participants
Variatles T Cleatty Gefine all outcomes, expostres, puadictors, patertial | 114
«onfounders, and effect modifiers. Give dizgnostic aiteria,
appliczhle
Data zowrces’ 8*  Foresch variable of imerest, zive sources of i and detedls | 114-117 &
medsTEmEnt of methods of 2ssessment (messmament) Describe nen
comparahility of assesament mathods if there iz more than ons
o
Bz 0 Describe any efforts 1o atdres: potestial somces of bizs 0
Srudy size 10 Eplain how the sudy size was amived 2t NA
Quantirative varizhles ‘Eplain how quantitative vanahles were handled in the L&
asmlyses 1 applicable, describe which zrocping: nere chosen.
and why
Statistical methods 12 {g) Dexcribe all siatistical methods, incloding those uzed to 120&121
canirol for confoundize
() Describe amy methods n:ed to examine subzroups md NA
interactions
(¢) Explzin bow missing G 10
{d) IF applicable, describe malytical mefhods tking accomt of | WA
sumpling strateey
{g) Diesiribe amy semsitivity malyzes NA
Results
Participants 13*  (2) Report menkers of individuels at each stage of study—pg, | 122
mueniber: patersially eligible, examinad for eligibility,
confirmad eligible, incloded in the stody, completmg follow-
up, and malyzed
() Gifve reasons for non-participation at sach smge 11
{c) Consider uze of 2 flow dizgram 11
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Descriptive dota 14* (2) Give characteistcs of study participunts (g Gemozraghic, [ 10 & 15
clinical, social) and informatios ok exposmes aud potential
canfpumdars
o) Tndicate murvher of paricipents with prissing data for sach | Numibers i1
vaviable of interest

Cutrome data 15*  Repant nmsbers of ouicome events of SUMDRrY Measmres

Mam results 15 (o) Give madjusted estimates and, if applicable, confourder-
adjusted estimates and their precision (23, 0% confidence
interval), sk clear which confivmders wers acfusted for and
vy they were incloded

‘Report catezory boundaries when comfizoots variables | WA
WerE catesarized
(e} I relevars, consider wanzlacing estimates of relative rizk NA
into abolate risk for 2 meamirgful fime peripd

‘Oteer arslyses 17 Repar odter mlyses dane—z malyse: ofubgoge md | NA
interactions, and sensitivity makyzes

Discasi

Fey realte 18 Summauarise kay results with reference to smuay objecives 20

Limitations 18 Dtisoues limitacioms of the stody, faking e aocemt soumces of [ 137
‘poteatial bizs or imprecision. Dizcuss both direction and
‘magmitode of ary potential bia:

Interpretation 0 Giveacautions overall o of results. g 137
objectives, lmstations, rultipliciey of anatyses, results from
similay stdies, amd other relevam evidence

Gengralisability 21 Disoes the penerabisability (extemal validity) of the study 17
results

Other information

Funding 22 Givethe sowrce of funding and the role of the fnders farthe | N/A

the prese article is based

present stohy and, if applicable, for the original study on which

*Give information separztely for axposed and inexpossd mroups.

Note: An Explanation and Elaboration article discusses each checkhist item and grves methodolozcal backeround and
pubiished examplss of transparent reparting. Tha STROBE checklistis best ussd in conjimetion with this articls (Facly
zuzilable on the Wieb sites of P08 Medicine at bitp: /v plosmedicine. orz/, Amals of Intarmal Madicine 2t

It ooy amnals org, and Fpidentobogy o betp: v, epidem com). Information on the STROBE Initiative iz
avzilable 2 wov sirobe-statement org



Appendix 15: COREQ checklist

Topic Hare Ko, Gude Questions/Dmecription Mrporbed on
"] e
Domain L: Revesrch team
i
Fenonal chameferfio
e laci it ot 1 Whech authonh mond ucses the mieraes o oo grop? 144
Credentuabk 1 Wit wers Ehas reusarcher's credentiala? £ PhD, M0
Oecupatnn 3 Wit wan thisr ot cupabion @ the lime of The sbusy n
Gander [] Wi the remarther male or Serale
ward braning [ Wt v or Irammng dd She s cher have 143
Ariafionhip walh
periTpsaty
Aslationship wbablnbed L) Wi i relabonship etablnibed prios 1o sy cammercement ?
T Whrt did the partidpant kmow about the nssercher 7 e g peronal
guak, reacn for Scingthe reearch
rtarvewer characlirntion 5 What charsctartitics wean raparted about the inter s faciRator? —
£.4. Bun, numpbiom, ey end nberesiy n She esanch bops pe & 296
Domain 2: Study dmign
Tworefical frosereonk
Mlwthod olog el oriengalicn ] Wht muerthadolopeal oren bt n s dated fo underpn the slusy? g
and Theurp grounded theory, Sncnurw snabnn, s thnography, phen omen ooy, B2
conteml arshyay
Poriwipzal arbrclian
Sampling 10 dicted? g purpaue, =
142
Mdwthod of approsh 11 Hirw weere parbinpans, apeinected 7oy, fae-So-face, = —
o ot
Sampie ure 12 Hirw rmarty partigant were in the sl ? 147
o -par 13 Hirw ity peaple refussd o particpite o dropped oul ¥ s 147
Leiting
Setting of Sata calleclion 14 Whare weas lhe data collected ) e g home, cne, workplaoe 144
Priemi of non- 1% Wan smpone she preverd bewdes the parzcipaniy end naeanctend
parScpanty =
Deuripton of wmple 18 What ar impariant charachiration of the iampe ? e g demographic a8
dita, dalw
Dato colrcfion
e guide 17 Were qunbion s, promg, gudes provided by e eudhon? W & pilok 143
biikind 7
Arprat niFraesn 13 Ware rapait nier view camied out? H e, how mary? A
Ausintenud recording 119 Did &ha renasarch Loe audio or sl neeordng S coldect the data i 144
Fimid roles m Were held roles mase donng endfor @®er the inger wew or foou group? [144
Durw@un FT] Wit wan the Sursaon of the inger @ews or foon group? 14
Dt saburatnn F=] Was dala wituration divousied A
Tramoriphi retumed n tramcriphi retumed to partcigants for comment andfor m
Topic B Ha. Suide Quastions/Dmcription Mrporbed on
Pagm Nao.
correction
Domain 3: analysn and
#ndingn
Doto onspss
Murmizer of dats coden Fr Hirw reary daba coder coded Hhe data?
Dewnptnn of the coging = Did avthory provice @ Ssncripaon of b coding res?
Tew
Darrertion of Hhermey ) Ware i idertifad in adwance or derived from the data?
ezl mare Fi Wt scfbwars, il apphcable, mes used bo rmanage the deta?
Parhicparm checkng F- Did partciparts privade feedseck on the ndingn
Arpartieog
Crutsbhons prevented F- ] Ware particpant guataSons prsenied b iluitrate the Shemes Srdings?
Wi mich quotaton dentfed? iy parficipant numbsr
Diata ared Airdingn ¢ o] Wan thers consalency bet the dats prevenied and b Ardmgs?
Charfty ol major themn n Ware major themn clearly prosnted n the ndannd
Charfty af minar themen =n b Eheeri i dunicription of divernes caien or dicusiien af mines theme b

Derewicped fram: Tong A, Sembury P, Crag 1. Comabdated oritimia for reporing gl &

w revearch (CORECH: & 12 -dem checkint

far interviiews and fotui groves. htrmatone! oo for Qusify b Hesith Care. 3007, Valume 19, Momber §: pe. 898187

Orecw you hiws completed thichecklat, plesss save & copy and uplosd it s part of your sbmiision. DO NOT inchads this

chacklivt as part of the main

Rt b a5 & soparate fie
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