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Abstract

Background: A quarter of the world’s patients with acute coronary syndrome (ACS)
reportedly have type 2 diabetes (T2D). Although self-management education and support
are cornerstones in the treatment of long-term conditions, interventions to promote
integrated self-management behaviours in those with T2D and ACS have not been
explored nor implemented in practice. This limits such patients' quality of life
significantly.

Aim: To develop and feasibility test a novel, integrated self-management intervention for
Jordanian patients with T2D and ACS, after an acute coronary event.

Methods: Mixed methods sequential embedded design incorporating two phases:

e Phase One: Data from a systematic review of the literature, 17 interviews with
patients and 6 focus group interviews with professionals were synthesised and used
to inform the development of the novel Diabetes Cardiac Self-Management (DCSM)
Intervention.

e Phase Two: Combining aspects of the Common-Sense Model of Self-Regulation,
with the information sources for improving patient’s self-efficacy and the teach-back
educational method produced a "triple-pillared” theory-based intervention strategy
and guide accurate measurement of outcomes. The application of the intervention was
assessed in a non-randomised feasibility study. The intervention consisted of three in-
hospital education sessions and one follow-up supportive phone call.

Results: Phase one data confirmed that the existing evidence on support for patients with

both conditions was inadequate. Present practice did not include self-management

education and support for such patients following diagnosis with ACS in Jordan.

Consequently, patients’ knowledge, confidence and adherence were poor. The challenges

patients face in living with both conditions and their education- and support-related

preferences were identified. In Phase two, 20 patients were successfully recruited over 9

weeks, with high recruitment and retention rates. The study procedures and intervention

were feasible to deliver and highly acceptable to participants. Preliminary evaluation of

the intervention shows promise.

Conclusions: In a healthcare setting in which those with two serious, long-term
conditions receive no routine education or support to enable them to manage their
conditions, this study has provided a foundation upon which effective interventions can
be developed in future.
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Chapter 1: Introduction

Introduction

This chapter provides an overview of the study. After exploring the background context,
the main epidemiological data and characteristics of Acute Coronary Syndrome (ACS)
and Type 2 Diabetes (T2D) are presented together with a summary of the objectives and
significance of the study. The chapter concludes by presenting an overview of the outline
of the thesis.

1.1 Background to the study
1.1.1 Inspiration for the study

As anurse in the Coronary Care Unit (CCU) for a few years in one of the Jordanian public
hospitals before starting this PhD, | worked with a significant number of patients with
ACS and observed how poor management of diabetes and other cardiovascular risk
factors led many patients to develop harmful cardiac problems. | observed how those
patients were discharged from hospital after a few days in the CCU without fully
understanding what had happened to them, having had no real education in how to deal
with their health condition after they left the hospital. | observed how many of those
patients and their family members left hospital uncertain, worried and feeling down due
to insufficient knowledge and confidence in their ability to manage their condition.

Also, I noticed that some of those patients returned to the CCU again and again with
more cardiac complications, adverse outcomes due to poor management of their multiple
chronic conditions, especially those who have T2D. I still remember how the condition
of some of these patients deteriorated relatively shortly after their first cardiac event,
becoming worse and more complicated by cardiac failure or the need to perform open
heart surgery. | still remember how shocked | was when | met patients who had a record
number of cardiac stents inserted into their coronary arteries over a period of only a few
years following their first cardiac event, often because of repeated cardiac complications
and poor health management. For example, one patient had more than 24 stents inserted

over about seven years after his first cardiac event (an average of 3-4 stents each year).
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| observed an association between patients with ACS and T2D and poor
management of their health conditions and the tendency to ignore their modifiable risk
factors such as diabetes, hypertension, smoking and non-adherence to medications,
physical activities and healthy diet. | observed how many patients suffered a heart attack
after a long of period of poor management and misunderstanding their diabetes and other
cardiovascular risk factors, but more regrettably, they were discharged from hospital to
their home without receiving real support to motivate them to make positive life changes.
I wondered why this was, why they continued to neglect and mismanage their condition
even after surviving a life-threatening heart attack, what their actual needs were and how
| could help those patients with multiple chronic conditions. This has motivated and
inspired me to work during my PhD research on a project which revolves around this

problem.

1.1.2 Whatis an ACS?

ACS is an umbrella term for conditions in which the blood supplied to the heart muscle
or part of it is suddenly blocked, causing damage to its tissues. ACS includes Unstable
Angina (UA) and Myocardial Infarction (MI) or “heart attack”. The latter is further
classified according to electrocardiographic (ECG) changes as ST-elevation myocardial
infarction (STEMI) and non-ST-elevation myocardial infarction (NSTEMI) (NICOR
2017).

The terms “heart attack” and “angina pectoris” are both widely used to describe the
symptoms and clinical presentations associated with ACS. The narrowing or blockage of
the coronary arteries in ACS can be sudden and either complete or partial as it can come
and go (AHA 2017). Mostly, this occurs because of the slowly progressive build-up of
fatty materials (atheroma) within the wall of one or more coronary arteries, often
occurring without symptoms and over years, followed by a sudden restriction of the blood
flow in the coronary artery and risk of formation of coronary thrombosis (blood clots
within the coronary artery) or myocardial ischemia (reduction in blood supply to heart
muscle and preventing it from receiving enough oxygen and nutrients). Consequently, if
this ischemia continues for a long time, death of heart muscle cells can occur (Timmis
2015; AHA 2017; MFMER 2017; NICOR 2017).
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Figure 1-1: Onset of symptoms to diagnosis patient

The death of heart muscle cells due to a prolonged reduction of blood flow to those
cells is called Ml; if there is no heart muscle cells death but the heart muscles do not work
properly or efficiently because of an inadequate supply of blood, it is called UA (MFMER
2017) (see Figure 1-1). However, the categorisation of ACS depends on the
characteristics of three key elements: clinical presentation, biochemical cardiac markers
and ECG changes (Roffi et al. 2016).

Typically, patients with ACS present to hospital with acute chest pain. Healthcare
professionals use two main methods to confirm a diagnosis of ACS and to distinguish
between the spectrum of diseases falling under that umbrella (Hamm et al. 2012):

1. ECG: NSTEMI and UA are associated with T-wave changes and/or ST
depression/transient elevation; STEMI is associated with persistent ST elevation.

2. Cardiac Troponins: Troponin levels are very sensitive and specific indicators of
myocardial injury (MI); elevated troponin levels can be used to distinguish
NSTEMI from UA (see Figure 1-2).



2. Admission

(Clinical presentation) Acute chest pain

Main diagnosis

Presistent ST-

diagnosis (ECG) undetermined R

[ 1. Working ] Normal /
ECG

T laversion
—<
~ -~
~ -~
~ -
G -
N
SN
” ~
- ~ ~
e o
3. Biochemical Troponin Troponin
cardiac markers normal rise/fall

¢ l’ v
S - =

Figure 1-2: Diagnosing the spectrum of ACS

1.2 Epidemiology of ACS

Cardiovascular disease (CVD) is the leading cause of death (Tran et al., 2017),
responsible for about 46.2% of all deaths each year worldwide (WHO 2014; Tran et al.
2017). The global deaths from CVD rose by 14.5% between 2006 and 2016 to
approximately 17.6 million (Naghavi et al. 2017), and this number is expected to grow to
over 22.2 million by 2030 (WHO 2014). Roughly 80% of CVD deaths occur in low and
middle-income countries (LMICs), with substantial mortality from coronary heart disease
(CHD) (Tran et al. 2017). CHD includes angina and M, is the most common type of
CVD and the leading cause of both CVD deaths (BHF 2017) and rising in disability-
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adjusted life years (DALYSs) worldwide (Naghavi et al. 2017). It represents about 7
million deaths and 129 million DALY’ each year and is leading cause of total years of
life lost (YLLs) in 113 countries for men and in 97 countries for women. Globally, deaths
from CHD increased by 19% between 2006 (7.96 million) and 2016 (9.48 million)
(Naghavi et al. 2017).

An acute coronary syndrome remains the leading cause of death from CHD
worldwide (AHA 2017; BHF 2017). For example, in 2012, of the 17.5 million deaths due
to CVD around the world, an estimated 7.4 million (42.2%) were due to heart attacks
alone (WHO 2014). In the United States, it is estimated that a heart attack occurs every
34 seconds and that every 83 seconds someone dies from a major coronary event
(Mozaffarian et al. 2015). Moreover, of the 8 million patients who presented to the
emergency room annually for chest pain, 20-25% are diagnosed with ACS. Of these,
approximately 40% are diagnosed with UA, 40% with NSTEMI and 20% with STEMI
(Amsterdam et al. 2014). Likewise, CHD is the leading cause of death in the UK; with an
average of 190 people dying each day, mostly due to M, this equates to one death roughly
every 8 minutes. In the UK, there are 2.3 million people living with CHD, over 60% of
whom are male. In the 1960s, more than 70% of MIs in the UK were fatal, but now at
least 70% of people with an M1 survive (BHF 2017).

While CHD mortality and morbidity rates vary greatly between countries, the
substantial portion of the burden of CHD and ACS falls on LMICs. Furthermore, deaths
from ACS occur at younger ages in LMICs than in high-income countries, and often at
economically productive ages: mortality rates among adults in some LMICs are
approximately double those in high-income countries, and likewise frequently affect the
poor (Vedanthan et al. 2014). This burden will likely grow in the coming years as more
countries make the epidemiologic transition to unhealthy habits (Seligman et al. 2016).
Furthermore, many people around the world are beginning to experience a more
comfortable and sedentary lifestyle, characterised by a diet high in fats and sugars, poor
fitness, higher levels of tobacco and alcohol abuse (Seligman et al. 2016). The healthcare
systems in many countries and particularly in LMICs are ill-equipped to prevent the
problems caused by unhealthy lifestyles or to treat all the ACS, diabetes and other
cardiovascular risk factors. Thus, mistreatment results from first, lack of awareness of
symptoms and poor management of these conditions; second, inadequate healthcare

systems that limit access to proper facilities, treatment and lifesaving medications in many
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LMICs; and third, other difficulties related to the low of socioeconomic status of

population of these countries (Seligman et al. 2016; Tran et al. 2017).

1.3 Definition of diabetes

Diabetes mellitus (DM) refers to a number of diseases that share the common symptom
of high blood glucose levels (Goldstein & Mueller-Wieland 2016). The DM consists from
two main subtypes, these are type 1 diabetes (T1D), either autoimmune or idiopathic, and
type 2 diabetes (T2D), attributable to insulin secretion defects, insulin resistance, or both.
The T1D occurs mostly in young people and it is characterised by deficiency of insulin
secretion due to destructive lesions in pancreatic B-cells. While the T2D, is a polygenic
and heterogeneous disorder, resulting from the interaction between susceptibility genetic

factors and environmental/ lifestyle factors (Goldstein & Mueller-Wieland 2016).

1.4 Epidemiology of diabetes

According to the World Health Organization (WHO), CVD (46.2%), cancers (21.7%),
respiratory diseases (10.7%) and diabetes (4%) were responsible for 82% of deaths from
non-communicable diseases globally in 2014 (WHO 2014). Such as deaths from CVD,
over three quarters of deaths from diabetes occur in LMICs, according to the International
Diabetes Federation (IDF 2017a) and the WHO (WHO 2014). Diabetes incidence
increased steadily over the last decades (Cheng et al. 2013) and has been classed as a
global epidemic (Lorber 2014). For example, the total number of deaths and the total
YLLs from diabetes both increased between 2006 and 2016 by 31.1% to 1.4 million and
by 25.3% to 28.6 million respectively. The rise in the latter rate was one of the main

causes of the increase in total the YLLs globally in 2016 (Naghavi et al. 2017).

As of 2017, an estimated 451 million adults around the world are living with
diabetes (about 80% of whom live in LMICs), compared to 108 million in 1980. The
global prevalence of diabetes has doubled since 1980, rising from 4.7% to an estimated
8.8% of the adult population worldwide in 2107 (IDF 2017a). If these trends continue, by
2045, an estimated (9.9%) 693 million adults will have diabetes (WHO 2016b; IDF
2017a).



1.5 Links between type 2 diabetes and acute coronary syndrome

Type 2 diabetes is a chronic, metabolic disorder leading to hyperglycaemia that affects
the heart and blood vessels and may cause fatal vascular complications such as Ml and
stroke (WHO 2015; IDF 2017b). In T2D, hyperglycaemia, or “high blood sugar” (defined
as blood glucose levels greater than 7.0 mmol/L when fasting or 11.0 mmol/L, 2 hours
after meals), is a result of an inadequate production of insulin and insulin resistance (the
inability of the body to respond fully to insulin) (WHO 2015). T2D most often develops
in people over the age of 45 and accounts for roughly 90% of all cases of DM (CDC
2016). Between a third and a half of all T2D cases globally are undiagnosed because the
onset of T2D is usually slow and individuals may remain asymptomatic or

hyperglycaemic for many years (WHO 2016b).

The findings from a case control study conducted in 52 countries showed that nine
potentially reversible risk factors and health behaviours accounted for over 90% of Mls
worldwide in both genders and at all ages in all regions of the world. These nine factors
are smoking, diabetes, hypertension, dyslipidaemia, obesity, unhealthy diet, sedentary
lifestyle, alcohol misuse and psychosocial factors (Yusuf et al. 2004). This result was
consistent with the results of the Framingham Heart Study, a long-running research
project that has provided important insight into the epidemiology and risk factors of
cardiovascular disease around the world (Mahmood et al. 2014). T2D is a known
cardiovascular risk factor for CHD, and poses a major public health problem. Also, poor
control of T2D is a leading cause of macrovascular complications, which damage larger
blood vessels and cause CHD, peripheral arterial disease and stroke, and microvascular
complications, due to damage to small blood vessels and cause diabetic
nephropathy, neuropathy, and retinopathy (Abdul-Ghani et al. 2017; IDF 2017a; Jelinek
et al. 2017).

Compared with adults without T2D, patients with T2D have a significantly higher
risk of cardiovascular mortality and morbidity and are disproportionately affected by
CVD (Martin-Timon et al. 2014) and ACS (Kasteleyn, Gorter, van Puffelen, et al. 2014).
The risk of CVD is 2-4 times higher in adults with T2D as in adults without T2D (White
et al. 2013a). The WHO estimates that 50% of people with diabetes die of CVD, mainly
from MI and stroke (WHO 2016b). In addition to the strong pathophysiological link
between T2D and ACS, both conditions are associated with most cardiovascular risk
factors such as high blood pressure, obesity, increasing age, poor diet and nutrition,
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smoking, physical inactivity and high cholesterol (AHA 2017; IDF 2017a) (see Figure
1-3).
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Figure 1-3: Similarity in risk factors between T2D and ACS

Note: HDL : High-Density Lipoproteins, HTN: High Blood Pressure, LDL: Low-Density Lipoproteins

Undoubtedly, the strong link between T2D and ACS exposes patients to igher risk
of mortality and morbidity; for example, each year diabetes leads to 3 million CVD deaths
worldwide, 75% of which occur amongst people over 30 years of age in LMICs, where
detection and effective management of diabetes and CVD risk factors is constrained by
resource limitations (Danaei et al. 2006). The combination of diabetes with ACS has been
found to significantly decrease patients’ quality of life (Wermeling et al. 2012;
Uchmanowicz et al. 2013) and increases the risk of adverse outcomes after hospitalisation
(Franklin et al. 2004), symptom distress and self-management difficulties (Deaton et al.
2006), readmissions to hospital for other cardiovascular complications (Saleh et al. 2012)
and the risk of death at 30 days, 6 months and 1 year post cardiac event (Donahoe et al.
2007). For example, analysis of a large pool of data from randomised clinical trials that
evaluated ACS therapies found that out of 62,036 patients with ACS (75% with STEMI
and 25% with UA/NSTEMI), 17.1% had DM. The DM was associated with significantly
higher mortality at 30 days (2.1% versus 1.1% in those without DM; P<0.001) and at 1
year (8.5% versus 5.4% in those without DM; P=0.001) after their cardiac event (Bahrami
et al. 2008). The Global Registry of Acute Coronary Events (GRACE) conducted a
multinational study of 16,116 patients hospitalised with ACS (5403 with STEMI, 4725
NSTEMI and 5988 UA). The study reported that nearly 25% of ACS patients have DM,
but this rate varies considerably between countries, in some exceeding 50% (Franklin et
al. 2004).



1.6 The Jordanian context

Jordan is an Arabic Middle Eastern country located west of Asia. One of the LMICs,
Jordan has a population of 9.8 million, 52.9 % of whom are male (Government of Jordan
2017). Muslims make up approximately 97% of the country’s population, Christians
2.2%, and people of other religions less than 1% (Jordan Department of Statistics 2016).
The literacy rate among Jordanian adolescents is 99.1%; among adult males it is 97.9%
and among adult females it is 97.4% (WHO 2017b). The official language is Modern
Standard Arabic, however, English is widely understood and spoken throughout the
country as it is the de facto language of various sectors such as banking, commerce,
education and health; all Jordanian public schools teach English from the primary level
and almost all university-level classes are held in English (CIA 2017). As of 2017, life
expectancy at birth was 74.8 years (73.4 years for males and 76.3 for females) (WHO
2017b). In 2010, 14.4% of the population was living at the poverty level (World Bank
Group 2010).

The Jordanian healthcare system has two main components: the public/semi-public
health sector and the private health sector. There are 110 hospitals in Jordan, providing
13731 beds. The public and semi-public sector includes 48 hospitals and numerous
primary health centres, accounting for 67.3% of the total hospital beds, while the private
sector includes 62 hospitals (Jordan Department of Statistics 2016). The public and semi-
public sector includes all hospitals of the Ministry of Health (MH), the Royal Medical
Services (RMS) and two educational university hospitals: the Jordan University Hospital
in Amman (the capital of Jordan) and the King Abdullah University Hospital (KAUH) in
Irbid (the most densely populated city after the capital and located in the north of Jordan)
(Jordan Department of Statistics 2016; Nazer & Tuffaha 2017). As in most other
countries, CHD is the leading cause of mortality and morbidity in Jordan. However, only
a few Jordanian hospitals have an Interventional Cardiovascular Unit (ICVU) and most
of these are in Amman and within private hospitals (Eshah and Bond 2009). The long-
term care facilities are still non-existent (Nazer & Tuffaha 2017). For example, there are
no structured programmes for cardiovascular disease prevention or rehabilitation centers

in Jordan.

In the public sector, there are only three main ICVVUs, two in Amman (the Queen
Alia Heart Institute and Prince Hamza Hospital) and one in the north of Jordan (KAUH)
(Higher Health Council 2015). There were 18 hospital beds per 10,000 population
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members in 2013, which is higher than the rates in many other countries in the region but
is still suboptimal, as it is lower than the global average of 30 beds per 10,000 population
(WHO 2013).

In Jordan, the healthcare sectors work independently, and there is no national
electronic health records system (Nazer & Tuffaha 2017). However, in 2009 the Jordanian
government undertook a step to implement a national electronic health system known as
“Hakeem” to improve patient healthcare by facilitating efficiency the connect between
all hospitals and healthcare centres in Jordan. Although a number of hospitals and
healthcare centres have implemented this system, there are still many hospitals in which
this system must be implemented according to the Electronic Health Solutions and

Interventions organisation (EHSI 2017).

In Jordan, non-communicable diseases are responsible for 75.6% of all deaths; of
these, 37.7% are due to CHD while 6.7% are due to diabetes mellitus (WHO 2017a). The
prevalence of diabetes among Jordanian adults is estimated to be 16.8% of the population,
with T2D accounting for the majority of cases (Higher Health Council 2015). Moreover,
about half of diabetes cases in Jordan are undiagnosed or uncontrolled (Jordan Ministry
of Health 2013). The prevalence of CVDs, diabetes and other cardiovascular risk factors
among the population is high due to the spread of unhealthy eating habits and a sedentary
lifestyle as a result of the dramatic changes in the socioeconomic situation in the country
(Fahed et al. 2012; Musaiger & Al-Hazzaa 2012; Alkurd & Takruri 2015) and the
discrepancy between the rapid pace of urbanisation and development and the slow
development of the Jordanian healthcare system at both the primary and secondary care
levels (Guariguata et al. 2014). Thus, these changes have contributed to the rise in risk
factors for T2D and ACS, and have reduced the level of awareness and knowledge of
diabetes and CVD risk factors among Jordanians (Mukattash et al. 2012). For example,
the latest statistics indicate that approximately 1 in 3 Jordanian adults over 25 years of
age suffers from metabolic syndrome; 35.5% of Jordanian adults are obese, 66% are
overweight or obese (Al-Nsour et al. 2012; WHO 2016a), roughly 80% are physically
inactive (less than 10 minutes of regular exercise/day) and only 14% of Jordanians eat
healthy food (>5 servings of fruit and vegetable/day) (Jordan Ministry of Health 2007).
Almost two fifths (38.4%) of the total population and 65.5% of males over 15 years of
age reported being smokers, a rate much higher than both the global prevalence rate and
that of the Eastern Mediterranean region, as well as being one of the highest rates in the
world (WHO 2016a). A similar proportion (39.5%) of the adult population suffer from
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high cholesterol while 56.5% have high triglycerides and 28.6% suffer from hypertension
(Higher Health Council 2015).

In Jordan, the integration rate of the two conditions (ACS and T2D) is very high,
as shown by previous studies. For example, Saleh et al. (2012) reported that out of 652
Jordanian patients admitted for ACS, up to 70% had glucometabolic abnormalities
(44.6% had established DM and 23.8% were newly diagnosed with DM or impaired
fasting glucose). Also, the study found that ACS patients with diabetes had a much higher
risk of in-hospital complications, readmissions for other cardiovascular events and
mortality at 6 months and 1 year than patients without diabetes. Another study conducted
on 5645 patients admitted with ACS in Jordan found that 48% had diabetes (Hammoudeh
et al. 2008). These rates (half or more) are close to the rate recorded in some neighbouring
countries such as Saudi Arabia (Alnemer et al. 2012). Therefore, due to the high
prevalence of diabetes and CHD and the combination rate of two conditions (which is
double the rate reported by GRACE), the Jordanian healthcare system is currently facing
a big challenge in addressing these chronic conditions and helping cardiac patients to
manage their health conditions properly (Shishani 2010; Fahed et al. 2012; Musaiger &
Al-Hazzaa 2012).

1.7 Study rationale and overview of aims

Type 2 diabetes is associated with significantly high morbidity and mortality rates in
patients with ACS (Katz et al. 2014). The immediate period after patients with diabetes
have been diagnosed with ACS is associated with significant symptom distress and self-
management difficulties (Deaton et al. 2006). These difficulties often are due to the
complex signs and symptoms of both conditions and the many vital parameters and
lifestyle changes that need to be addressed after a cardiac event (Eshah and Bond 2009).
Therefore, several studies and guidelines emphasise first, the importance of improving
discharge planning for all hospitalised patients with diabetes and cardiac problems;
second, the need to assess patients’ overall understanding of their conditions from the
first day of admission; and third, the need to check patients’ ability to perform self-
management tasks immediately after discharge from hospital (ADA 2012; Malaskovitz

& Hodge 2014). These steps are particularly needed in LMICs, where the prevalence of
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these two chronic diseases and cardiovascular risks factors are high and the healthcare

systems are very limited.

Integrating the management of heart diseases, diabetes and other cardiovascular risk
factors is often a complex process and encompasses several regimes that patients must
implement to improve the outcome of their heath condition (Radhakrishnan 2012). Self-
management interventions are one of the key strategies contributing to improved
outcomes for patients with T2D and ACS, and that help to minimise morbidity and
mortality rates (Kasteleyn et al. 2014). For example, there were many recent reviews
reported that there is a sufficient evidence of effects of self-management education
interventions on patients with T2D and ACS, particularly on their knowledge of the
disease, psychological outcomes, lifestyle outcome and clinical outcomes such as HbAlc
level (Fan & Sidani 2009; Goulding et al. 2010; van Vugt et al. 2013; Ghisi et al. 2014;
Liu et al. 2017). However, to date, such interventions often lack integration and
characterised by individualisation in education, which leads to mismanagement of those
who have multiples chronic diseases (MFMER 2014; Liu et al. 2017), or fail to achieve
their goals because they have not taken account of the actual needs and capacity of
patients (Coulter 2010; Gorter et al. 2010). In Jordan, as in many other LMICs, the
discharge planning and rehabilitation services for patients with diabetes and cardiac
problems are rudimentary or non-existent both at the primary and the secondary care
level, and providing supportive interventions for those patients during hospitalisation or
immediately after discharge is logical and urgently needed (Shishani 2010; Eshah 2011;
Jordan Ministry of Health 2013).

The information above indicates a strong link between T2D and ACS worldwide
and in LMICs in particular. The two conditions often coexist in Jordan and they cannot
be dealt with in isolation. Poor management of diabetes, cardiac problems and other
cardiovascular risk factors are estimated to have caused additional morbidity and
mortality risk. If diabetes and other cardiovascular risks are left uncontrolled after the
cardiac event, many problems may develop, such as further cardiac complications,
cardiac failure, stroke, renal failure, blindness, symptoms of distress and reduced quality
of life.

Many modifiable cardiovascular risk factors contribute to the high prevalence rates
of diabetes, CHD and worse health outcomes. These factors include physical inactivity,

smoking, eating unhealthy food containing too much fat and sugar, inadequate intake of
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vegetables and fruits, overweight and obesity, psychological stress and inadequate access
to healthcare. Worldwide, detection, treatment and control of CVD and diabetes are
inadequate, owing to weaknesses in health systems at the primary and secondary care

level in many countries and the LMICs in particular.

There is a strong scientific evidence of the health benefits of controlling blood sugar
and other cardiovascular risk factors through self-management interventions at the
individual level in patients with CHD (Kasteleyn et al. 2016; Liu et al. 2017; Shi et al.
2018). Thus, integrated self-management intervention based on the needs and preferences
of patients with both conditions, provided in hospital such secondary care settings and
post-discharge settings, is logical and urgently needed (Liu et al. 2017). These
interventions should aim to increase patients’ awareness of and knowledge about diabetes
and cardiac disease, motivate them to adhere to a healthy lifestyle post discharge (Eshah
2013) and help them to cope with the new challenges and difficulties that may arise after
discharge from the hospital (Eshah and Bond 2009).

This study seeks to integrate the management of T2D and ACS by helping patients
to increase their knowledge about both disease management, self-manage their
cardiovascular risk factors and to target their modifiable risk factors soon after they
diagnosis with ACS. To achieve this aim, an integrated self-management intervention
must be established based on the actual needs of Jordanian patients with ACS and T2D
and in line with the relevant evidence base. The core of this intervention must help those
patients to prioritise and address their modifiable risk factors and improve the efficiency
and effectiveness of their practice with regard to the management of their T2D and ACS
together, as recommended by the many international guidelines and studies mentioned

above.
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1.8 Overall aim and objectives

The proposed study has the following aim and objectives

Aim: To develop a novel, integrated self-management intervention for patients with T2D
and ACS and evaluate its feasibility in the Jordanian context.

Study objectives:

1. To evaluate the evidence on the effectiveness of existing tailored interventions to
promote self-management behaviour in patients presenting with ACS and T2D in
secondary healthcare settings and post discharge from the hospital.

2. To explore the supportive care needs of patients with ACS and T2D from the
perspective of the patients and their healthcare professionals (HCPs).

3. To explore the perspectives of patients and their HCPs regarding the current
follow-up care provided for patients with ACS and T2D in Jordan, with the
purpose of identifying their challenges, unmet needs and features that can help in
the development of a new supportive intervention.

4. To develop a new supportive intervention based on the needs of Jordanian patients
with T2D and ACS and in line with the relevant evidence base identified and
appropriate theory.

5. To evaluate the feasibility of the newly developed intervention in the context of a

single Jordanian secondary healthcare setting.

1.9 Outline of the thesis

This thesis consists of eight chapters. Chapter 1 (this chapter) provides an overview of
the study, including its meaning, objective and significance. Chapter 2 provides an
overview of the related literature to self-management interventions for patients with T2D
and ACS, study’s theoretical framework, presents the published systematic review of an
evaluation of the effectiveness of self-management interventions for people with T2D and
ACS and concludes by identifying the gaps in the literature. Chapter 3 presents an
overview of the study’s methodological approach. Chapter 4 describes the methods used
in focus groups with HCPs and interviews with patients which were conducted in Jordan
prior developing the intervention. Chapter 5 presents Study | of the qualitative

investigations. Study | is designed to explore the perspectives of HCPs regarding the
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follow-up care currently provided for patients with ACS and T2D in Jordan, and to
explore their opinions regarding the supportive care needs of patients with T2D and ACS.
The methods and results obtained from 6 focus groups with HCPs are also outlined.
Chapter 6 presents Study Il of the qualitative investigations. Study Il is designed to
explore the supportive care needs of patients with ACS and T2D, and their perspectives
regarding the follow-up care currently provided for them in Jordan. The methods and
results obtained from 17 patients are outlined. Chapter 7 describes the methodology and
procedures for developing the Diabetic Cardiac Self-Management (DCSM) Intervention
for patients with both conditions, and for testing its feasibility in Jordan. Chapter 8
presents Study Il of the study. Study Il presents the findings of the feasibility study.
Chapter 9 discuss the findings in light of previous research, draws together the
conclusions from the above studies and summarises their strengths and limitations, before
presenting a number of recommendations and implications for education, policy and

practice within Jordan and the worldwide context.

1.10 Summary

. Globally, roughly 25% of ACS patients have T2D. However, this rate varies
considerably between countries, with the rate in some LMICs reaching more than
double the global rate.

. In Jordan, the proportion of cases presenting with both ACS and T2D ranges
between 48-70%. In addition, the prevalence rate of all cardiovascular risk factors
is high compared with that of other countries.

. The two conditions often coexist and share similar cardiovascular risk factors and
many modifiable risk factors. Thus, they cannot be addressed in isolation.

. Often the coexistence of the two conditions, in addition to other cardiovascular
risk factors, leads to big challenges for patients shortly after their cardiac event.
These challenges mostly include difficulty in coping and managing their complex
condition, emotional problems, persistent bad habits, low self-efficacy and
medication adherence.

. Poor management of these challenges may expose those patients to adverse
outcomes, morbidity and mortality, and reduce their quality of life.

. The subnational portion of burden of these conditions falls on LMICs such as
Jordan, where the healthcare system at the primary and the secondary level is ill-

equipped to prevent the problem and treat both conditions.



16

. Integrated intervention to promote self-management of patients is logical and
urgently needed.

. The aim of this study is to develop a novel integrated self-management
intervention for patients with T2D and ACS and evaluate its feasibility in the

Jordanian context.

The next chapter provides an overview of the related literature and concludes by

identifying the gaps in the literature.
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Chapter 2:  Literature Review

This chapter provides a review of the available literature pertinent to this thesis and
consists of three sections. The first section focuses on research related to self-management
initiatives for patients with Type 2 Diabetes (T2D) and Acute Coronary Syndrome (ACS).
The second section presents the systematic review of an evaluation of the effectiveness
of self-management interventions for patients with T2D and ACS in secondary care
settings and following discharge from hospital, that it was published (Tanash et al. 2016;
Tanash et al. 2017b). The third section contains a review of the Common-Sense Model
of Self-Regulation (CSM-SR) and presents the rationale for its use in this study as a

framework before developing the intervention.

2.1 Section One — Self-management

2.1.1 Definition of Self-Management Intervention

Self-management is a popular term for behavioural interventions and healthful behaviours
used to manage a condition for those who are living with it. Self-management
interventions also exemplify the complex, supportive interventions that have gradually
developed over the past twenty years in the care of patients with chronic conditions such
as diabetes and cardiovascular disease (Lorig & Holman 2013). Patients with a chronic
condition spend only a fraction of their lives in contact with their healthcare professionals
(HCPs) for treatment and counselling, whereas almost all their physical and psychological
outcomes are mediated through their daily behaviour (Glasgow et al. 2003).
Consequently, the management of chronic conditions requires most patients to assume a
wide range of responsibilities. Whether such management requires making lifestyle
changes, taking medication or undertaking preventive action, the patients, their carers or
both make the day-to-day decisions about what plans or actions are to be taken (Newman
et al. 2004). Hence, targeting patients’ self-management behaviour is currently
considered a promising approach for improving patient outcomes (McGowan 2012;
Schaffler et al. 2018).
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The definition of the term “self-management intervention” varied between the
many studies and systematic reviews of self-management interventions. This lack of a
clear and fixed operational definition may influence the conclusion of these studies and
reviews. Jonkman et al. (2016) conducted a systematic review of studies containing
definitions of self-management interventions and consensus meetings with self-
management practitioners and research experts in order to develop an operational
definition of self-management interventions. The electronic databases of EMBASE,
MEDLINE, PsycINFO, CENTRAL and CINAHL were searched from January 1985
through June 2013 to retrieve publications containing definitions of self-management. Its
defined as interventions that aim to equip patients with chronic diseases with the skills
they need to take responsibility for and actively participate in the management of their
condition. And the objective being to function optimally through the acquisition of
knowledge about their condition and a combination of at least two of the following
activities: medication management, stimulation of independent sign/symptom
monitoring, developing the decision-making skills required for medical management,
enhancing problem-solving and changing their dietary, physical activity, and/or smoking

behaviour.

Glanz et al. (2015) defined self-management education interventions as
comprehensive programs provided by HCPs that aim to improve clinical and
psychological outcomes for patients by increasing and maintaining health behaviours. For
example, along with educating patients to increase their knowledge of the disease, these
programs seek to increasing other self-management behaviours such as maintaining a
healthy diet, medication adherence and engaging in physical exercise, thus minimising
patient morbidity or mortality (Glanz et al. 2015). Thus, both definitions are clearly
combined between the acquisition of knowledge on disease management and practising

self-care activities.

2.1.2 Self-management for patients with T2D and ACS
2.1.2.1 Effect of self-management support on patients with T2D

Type 2 diabetes is one of the most prevalent chronic diseases globally. Patients with this
condition must make a multitude of daily self-management decisions and perform self-

care activities. Over the last decade, many studies have suggested that diabetes self-
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management education and support provides the foundation to help patients with diabetes
to navigate their self-management decisions and activities and improve their health
outcomes (Norris et al. 2002; Ellis et al. 2004; Fan & Sidani 2009; Steinsbekk et al. 2012;
Brunisholz et al. 2014; Chomko et al. 2016; Azam et al. 2017). Many recent health
education programs have been designed to meet national or international health education
standards for diabetes education (Haas et al. 2012; Tang et al. 2013), which require that
programs be individualised to consider patients’ current needs and health conditions
(ADA 2018). However, although diabetes education and support are effective and
essential for high-quality and patient-centred diabetes care, very few patients receive
these services; moreover, because many patients with T2D are cared for by HCPs such as
nurse practitioners, it is essential that these practitioners provide information, address
psychosocial issues and concerns, support behavioural change and make appropriate
referrals as needed for diabetes self-management education and support at each encounter
(Funnell & Piatt 2017).

Diabetes self-management education refers to the provision by HCPs of the
knowledge, skills and ability necessary for patients with diabetes to self-manage their
condition. While diabetes self-management support refers to the provision of the support
required for applying and sustaining the coping skills and behaviours patients need to
self-manage their condition consistently (Powers et al. 2016). Often this support can be
provided by HCPs and/or a variety of community-based resources such as family
members. Accordingly, as both HCPs and community resources can contribute to this
process of education and support, it has been recommended that HCPs and healthcare
settings have the necessary resources and systematic referral processes to ensure that
patients with T2D receive self-management education and support on an ongoing basis
(Powers et al. 2016). It is the position of the American Diabetes Association (ADA) that
all people with T2D should receive diabetes self-management education and support at
diagnosis and as needed thereafter either during any hospitalisation or after discharge
from hospital (ADA 2018).

Providing diabetes self-management education and/or support for patients with
T2D has been shown to be cost-effective by reducing hospital admissions, readmissions
(Duncan et al. 2011; Healy et al. 2013) and estimated lifetime healthcare costs due to a

lower risk of complications from diabetes (Gillett et al. 2010; Brown et al. 2012; Prezio


https://www.sciencedirect.com/topics/medicine-and-dentistry/self-management
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et al. 2014). Diabetes self-management educational or supportive interventions have a
positive effect on various aspects of T2D, including behavioural, psychosocial and
clinical aspects. It has been reported that such programs may significantly decrease the
onset and advancement of T2D complications such as coronary heart disease (Stratton et
al. 2000; ACCORD 2011; Van Hateren et al. 2011), even after patients with T2D have
experienced major complications such as myocardial infarction (Kelly et al. 2014).
Diabetes self-management interventions may help patients with diabetes to improve their
lifestyle behaviours, such as increased physical activity and decreased sedentary time
(Balducci et al. 2017), adopting a healthier eating pattern and engaging in regular physical
activity (Toobert et al. 2011; Siminerio et al. 2014). Other potential benefits include
improving patients’ quality of life (Cochran & Conn 2008; Peimani et al. 2017; Shi et al.
2018), glycaemic control (Schneider et al. 2016), healthy coping (Thorpe et al. 2013),
self-efficacy and patient empowerment. Diabetes self-management interventions may
also have a positive and long-lasting effect on self-care behaviours, cardiovascular fitness
and metabolic health (Tang et al. 2012) and reduce the incidence of diabetes-related
depression (De Groot et al. 2012; Hermanns et al. 2015; Schneider et al. 2016) and
distress (Fisher et al. 2013; Dalsgaard et al. 2014; Siminerio et al. 2014).

2.1.2.2 Effect of family and peer support on self-management of patients with T2D

Continuing T2D care requires effective self-management education and support for both
patients and their family members, as the findings from different studies suggest (Gomes
et al. 2017; Ebrahimi et al. 2018). For example, a systematic review was conducted by
Pamungkas et al. (2017) to evaluate the impacts of diabetes self-management education
that involve family members on patient health outcomes related to patient health
behaviours, clinical outcomes, self-efficacy, well-being and self-management skills.
Based on an appraisal of 22 intervention studies, the study found that family support
increased self-efficacy and perceived support, had a positive impact on healthy diet and
glycaemic control, improved patient psychological well-being and improved the health
outcomes and self-management behaviours among T2D patients with uncontrolled
glycaemia (Pamungkas et al. 2017). An another recent randomised control trial conducted
to investigate the effects of a family-based training program on the quality of life of
patients with T2D found that the quality of life of those in the experimental group (n=40)

significantly improved after the patients’ family members were involved in the training
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program and were educated about diabetes self-management (Ebrahimi et al. 2018).
These findings are consistent with those of a systemic review of randomised controlled
trials conducted to evaluate the influence of family support on the clinical control of
patients with T2D, which showed that there was a greater reduction in BP and HBA1c in
the intervention group than in the control group (Gomes et al. 2017). Moreover, the
consensus among these reviews is that family members should be directly involved in the
care of patients with chronic diseases such as T2D, especially through self-management
and healthcare programs (Gomes et al. 2017; Pamungkas et al. 2017; Ebrahimi et al.
2018).

Although the effectiveness of social support such as family and friends in diabetes
care, and self-management education and support is evident, current practice does present
some challenges, such as the lukewarm response from decision-makers towards
implementing social support within diabetes care, lack of simple communication with
patients and poor understanding of their actual concerns (Kadirvelu et al. 2012). In
addition, poor adherence to self-care activities among patients with T2D was one of the
main challenges to optimal care. For example, an appraisal of 52 studies published
between 2000-2013 found that 40% of patients with T2D fail to adhere to treatment
advice and the lifestyle modifications recommended by healthcare providers due to the
complexity of the regimens required as well as psychological and psychosocial issues
(Sapkota et al. 2015). Furthermore, the time allotted for follow-up visits with patients
with T2D is often inadequate to address patients’ questions about and needs in relation to

self-management (Brownson & Heisler 2009).

To be effective, self-management support must be provided on a consistent basis
and requires adequate provision of personnel and services, yet most current healthcare
systems are often insufficiently resourced. Considering these challenges, integrating peer
support into diabetes self-management education and support programs has been
suggested as a promising approach which enables patients with chronic diseases to
connect to other patients who have had similar experiences and thereby gain social and
emotional support, which help them in the daily management of their diabetes and
encourages linkages to clinical care (Riddell et al. 2012; Zhang et al. 2016).

Over the last decade, many review and research studies have been conducted about

the effectiveness of the role of peer support in diabetes self-management and in promoting
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health outcomes such as patient self-efficacy and quality of life (Brownson & Heisler
2009; Nettles & Belton 2010; Lynch & Egede 2011; Kadirvelu et al. 2012). For example,
patients with T2D who worked with trained peers, who shared their experiences and
discussed the challenges of diabetes management with those patients and encouraged
them to engage in daily self-management activities, experienced a significant reduction
in mean HbA1c value and significant improvement in diabetes self-management, self-
efficacy and quality of life scores compared to the control group after 6 months (Peimani
et al. 2017). Thus, peer support interventions can be successfully applied in diabetes self-
management, especially in healthcare settings with a shortage of professionals, facilities

and economic resources (Peimani et al. 2017).
2.1.2.3 Adverse outcomes of diabetes and its link to ACS

Patients with T2D have a reduced health-related quality of life compared to healthy
people, especially in relation to well-being and physical functioning (Wandell 2005).
Health-related quality of life also decreases in patients with T2D when other diseases co-
exist, especially macrovascular diseases such as coronary heart disease and non-vascular
diseases such as depression (Wandell 2005). This holds true even for T2D patients whose
conditions are well-controlled (HbA 1¢ <5.8 mmol/mol; total cholesterol <5.2 mmol/ mol,
systolic blood pressure < 145 mmHg and not using insulin), whose health-related quality
of life can be negatively affected, as in the findings from a cross-sectional analysis study
of 2086 well-controlled T2D patients demonstrated (Wermeling et al. 2012).

Some sensitive tools are available to diagnose atherosclerotic and ischemic
coronary disease, and these may help to provide incremental prognostic information
which could reduce the incidence of cardiac events in patients with T2D (Upchurch &
Barrett 2012). Professional guidelines for care of patients with diabetes also have
suggested that those at highest risk (10-years risk > 20%) for cardiac events may benefit,
yet research findings do not support widespread screening for coronary heart disease in
patients with T2D (Upchurch & Barrett 2012).

A cohort study of 1.9 million people with cardiovascular diseases found that there
is a strong positive association between T2D and peripheral arterial disease, non-fatal
myocardial infarction, heart failure, ischaemic stroke and stable angina (Shah et al. 2015).

Despite their efforts to control their disease, many patients with T2D develop ACS. This
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can evoke more distress and depressive feelings in these patients, and complicate self-
management of their overall condition (Kasteleyn, Gorter, van Puffelen, et al. 2014). As
mentioned in the previous chapter, approximately 20%-25% of patients with ACS
reportedly also have T2D (Hasin et al. 2009; Sierra-Johnson et al. 2009). Moreover, the
prevalence of cardiac dysfunction may be as high as 75% in patients with T2D but is often
overlooked because of complicating co-morbidities such as ACS and obesity, the initial
asymptomatic nature of the disease and the lack of consensus on diagnostic criteria
(Ofstad 2016).

Type 2 diabetes is strongly associated with increased risk of cardiovascular disease
and cardiac dysfunction, two conditions which often co-exist and impact each other's
course (Ofstad 2016). Both T2D and ACSs are often associated with cardiovascular risk
factors such as obesity, low levels of physical exercise, unhealthy diet and smoking
(Lakerveld et al. 2013). These cardiovascular risk factors and other clinical risk factors
such as glycaemia, high blood pressure and dyslipidaemia specifically, are regularly
addressed by most health education interventions provided for patients with both
conditions (Lakerveld et al. 2013). Therefore, this strong association between both
conditions clearly indicates that develop an integrated intervention to promote self-
management behaviour and knowledge of both conditions are logical and urgently

needed.
2.1.2.4 The effects of combining both conditions

In international, prospective cohort study of patients with first myocardial infarction (MI)
in countries with different socioeconomic environments, conducted to assess the long-
term outcomes after MI found substantial differences in treatment and in secondary
prevention interventions, including cardiac rehabilitation (Kampfer et al. 2017). The
study also found significant differences in all-cause mortality among patients from
different countries. The findings showed that all-cause mortality at 3.5-year follow-up
was 14.6%, 8.5% and 4.6% for patients with MI from countries with low, middle and
high socioeconomic status respectively. The study suggested that there is a need to
increase efforts and support to improve care and discharge planning, including in
particular secondary prevention for patients with MI from countries with a low

socioeconomic environment (Kampfer et al. 2017).
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Likewise, patients with T2D and ACS have an increased risk of adverse outcomes
such as recurrent myocardial infarction and unstable angina, readmission, heart failure or
death during follow-up (Franklin et al. 2004). This may be related to a large degree to
accelerated atherosclerosis driven by inflammation (Ofstad 2016). For example, mortality
at 30 days and 1 year following ACS among patients with diabetes was significantly
greater than it was among patients with ACS only, either following STEMI (8.5% (ACS
and DM) vs. 5.4% (ACS only)) or NSTEMI/UA (2.1% (ACS and DM) vs. 1.1% (ACS))
(Donahoe et al. 2007). Also, it has been reported that patients with ACS and T2D
experienced a longer average delay from onset to hospital presentation than ACS patients
without diabetes (Ting et al. 2010; McKinley et al. 2011; O'Donnell et al. 2014). Often
this delay in predicting and detecting an acute coronary event was attributed to the lower
sensitivity inherent in the diagnostic symptoms and tests among cardiac patients with T2D
(Ofstad 2016). Despite recent therapies for patients with ACS, diabetes confers a
significantly adverse outcome and prognosis, highlighting the importance of providing
different care strategies to manage people with both conditions, who face particularly
high risks (Donahoe et al. 2007).

A qualitative study was conducted by Angerud et al. (2015) with 15 patients to
explore their perspectives about how patients with diabetes experience the onset of Ml
and how they decide to seek care. Participants were interviewed within five days of their
admission to hospital with MI. The findings showed that many patients did not understand
that Ml is a complication of diabetes and they did not see themselves as susceptible to
MI, even after discharge from hospital. The authors reported that patients with diabetes
are involved in a complex care-seeking process that is delayed by many obstacles such as
feeling endangered and lack of awareness about their illness, its complications and the
symptoms of MI, especially when they have experienced these symptoms. The study
emphasised that education for patients with diabetes should include information about
their increased risk of M1, the symptoms and onset of M1 and the best action to take when

they believe they are experiencing the symptoms of M1 (Angerud et al. 2015).

A study was conducted by Shah & Deshpande (2014) to assess the impact of
diabetes on health-related quality of life in patients with coronary artery disease at 1-year
follow-up after ACS by using the EuroQol five-Dimensional (EQ-5D) questionnaire. The

study found that patients with ACS and diabetes reported more difficulties with usual
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activities (56.9% vs. 41.3%, P = 0.03), mobility (12.3% vs. 4.1%, P = 0.03),
anxiety/depression (33.8% vs. 14.9%, P < 0.001) and pain/discomfort (50.8% vs. 17.8%,
P <0.001). Furthermore, EQ-5D questionnaire utility scores were significantly lower for
patients with ACS with diabetes than for those without diabetes (M £ SD = 67.8 + 8.8 vs.
73.6 = 5.4, P = 0.0001). The poorer health-related quality of life among patients with
diabetes and ACS after discharge from hospital highlights the need for individualized
treatment programs to improve health outcomes among these most vulnerable people
(Shah & Deshpande 2014).

Patients with T2D following ACS have been shown to experience low self-
confidence, low confidence in HCPs and considerable feelings of hopelessness and
fatigue (Jo Wu et al. 2008). Additionally, it has been reported that those patients with a
combination of T2D and cardiovascular comorbidities such as ACS have a much lower
health status, reduced physical functioning and poor well-being compared to those
without cardiovascular comorbidity (Wermeling et al. 2012). Moreover, the relationship
between patients with cardiac disease and their partners or close relatives may be affected
negatively following discharge from hospital, as indicated by the findings from a
systematic review of 20 studies which evaluated the impact of cardiac disease on the
patient-partner relationship. The review indicated that both patients and their partners
seemed to experience great distress, more sexual concerns, communication deficiency
and concerning feelings about their relationship following the cardiac event as well as a
dramatic shift in roles and responsibilities (Dalteg et al. 2011).

People who face a health threat attempt to explain their health situation by
developing their own perceptions of the health threat through forming concepts about its
causes, consequences, timeline and controllability (Leventhal et al. 2016). In a multilevel
modelling study involving 305 patients with multimorbidity such as diabetes and heart
diseases, Schiiz et al. (2011) examined the influence of personal-level factors and self-
efficacy on illness-specific representations and perceptions of personal and treatment
control. The study showed that less self-efficacious patients are less likely to perceive
their diseases as controllable by treatment and personal control, irrespective of the
possible concerns these diseases could cause, and they are less able to maintain suitable

self-management. Another study found that beliefs of patients about the efficacy of
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treatment strongly affect adaptive behaviours such as treatment adherence in the face of

chronic disease such as heart disease (Yohannes et al. 2007).

Patients with T2D may experience a decrease in health status and well-being and
an increase in diabetes-related distress shortly after diagnosis with the first ACS
(Kasteleyn et al. 2016). After patients with T2D have been exposed to ACS, self-
management of their health condition and any complications may become more
complicated as they then need to cope with two diseases, more comorbidities and risk
factors all at once (Powers et al. 2016). Therefore, it has been recommended that self-
management interventions are needed to optimise outcomes in relation to symptom
burden, quality of life and physical function for the growing population of patients with
T2D and ACS (Peterson et al. 2006). Also, as patients with T2D and ACS and their
partners often lack tailored support and information on the combined effects of the two
diseases from HCPs after a first ACS, they would appreciate any tailored self-
management support to be provided to them shortly after discharge from hospital
(Kasteleyn, Gorter, van Puffelen, et al. 2014). Such findings underpin the
recommendations of the ADA (2018), which include improving the transition from
hospital to home for patients with diabetes after an acute cardiac event, and providing a
structured discharge plan tailored for patients with diabetes that, in addition to identifying
durable medical equipment, medication reconciliation, supplies and prescriptions,

includes appropriate education at the time of discharge (ADA 2018).

2.1.2.5 Importance of need for developing and implementing self-management

interventions for patients with both conditions.

Self-management education and/or support interventions play a very effective role in
preventing chronic disease-related complications and are becoming more common as a
structured approach to helping patients learn to better manage their chronic disease; it is
also apparent that a self-management approach leads to improved acceptance of and
compliance with healthier behaviours by patients with diabetes and cardiac diseases
(Franek 2013). Therefore, tailored self-management interventions to reduce distress and
improve self-management skills, cognitive ability and the psychological well-being of
patients with T2D and ACS have been strongly recommended and are much needed.
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A recent randomised controlled trial conducted in the Netherlands by Kasteleyn et
al. (2016) evaluated the effectiveness of a tailored, supportive intervention approach in
influencing diabetes-related distress, well-being, health status and clinical outcomes in
patients with T2D after a previous diagnosis with ACS. In that study, 201 patients with
T2D and ACS were successfully randomised. Those in the control group received three
home visits of 45-65 minutes by a diabetes nurse at 4, 6 and 14 weeks after discharge
during which the nurse explored their illness perceptions and used motivational
interviewing strategies such as in-depth discussion, goal setting and homework to
increase their self-efficacy. Those in the intervention group received one, roughly 15-
minute telephone consultation within 3 weeks of discharge. The outcomes were measured
shortly after patients were discharged from hospital (baseline time) and at 5 months
(follow-up time) using three validated questionnaires for diabetes-related distress
(Problem Areas in Diabetes), health status (Euroqol 5 Dimensions; Eurogol Visual
Analogue Scale) and well-being (WHO Well-Being Index). The study showed that mean
diabetes-related distress was low at baseline time (intervention group: 8.2 + 10.1; control
group: 9.2 £ 12.4) and did not change at follow-up time (intervention group: 9.2 £ 12.4;
control group: 9.0 + 11.2). Significant improvement was recorded in the intervention
group for both baseline health status (baseline: 69.9 + 17.3; follow-up: 76.8 £ 15.6; P <
0.001) and well-being (baseline: 58.5 + 28.0; follow-up: 65.5 + 23.7; P = 0.005).
However, no improvement was recorded in the control group for either health status
(baseline: 68.6 = 15.9; follow-up: 69.9 + 16.7; P = 0.470) or well-being (baseline: 57.5 +
25.2; follow-up: 59.6 + 24.4; P = 0.481). In regard to the clinical outcomes (HbA1c, blood
pressure and cholesterol), no significant differences between baseline and follow-up
times were recorded in either the intervention or the control group. Patients in both groups
reported low levels of diabetes-related distress, well-being and health status after their
diagnosis with ACS. Therefore, design and provision of self-management support for
those patients with T2D after an acute coronary event are needed and may improve

patient’s health-related outcomes (Kasteleyn et al. 2016).

A recent “umbrella” review of 51 systematic reviews and meta-analyses (36 for
T2D and 15 for ACS) has been conducted to identify the current evidence on health
education-related interventions for patients with T2D or ACS; the review also sought to
identify the content, delivery methods, setting, intensity and duration required for

effective intervention with the aim of offering recommendations for educational
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interventions tailored for patients with T2D and/or ACS (Liu et al. 2017). Thirty reviews
(58.8%) were rated as being of high methodological quality using the Assessment of
Multiple Systematic Reviews (AMSTAR) (Shea et al. 2007); the remainder were assessed

as moderate.

The review consisted of 1324 relevant studies and involved more than 288,057
patients (the actual total is unavailable as 15 studies did not indicate the sample). Eight
databases were searched from January 2000 through May 2016 (Liu et al. 2017). The
review found that most interventions were delivered post-discharge from hospital, and
that the most common HCPs providing education for patients with T2D or ACS were
either nurses or multidisciplinary teams. Face-to-face educational sessions were the most
frequent and efficient delivery methods, although many sessions were also delivered
through follow-up telephone calls or via web contact. An average of 3.7 topics was
covered in each education session and the frequency of sessions was weekly or monthly.
Out of ten types of health education-related interventions used for patients with T2D, only
self-management educational interventions, psychoeducational interventions, culturally
appropriate health education and group medical visits were generally effective in terms
of improving patient health outcomes such as HbA1c reduction and knowledge, lifestyle
and psychological outcomes. Of the three main types of health education-related
interventions used for patients with ACS, psychoeducational interventions and secondary
prevention educational interventions, which include strategies to manage medication,
promote healthy lifestyles and reduce cardiovascular complications, were generally
effective in improving patient health outcomes such as quality of life and knowledge and
in reducing smoking, depression and readmission due to cardiac-related complications,

although there was insufficient evidence of improvement in key clinical outcomes.

The findings of the review indicate that there is a substantial amount of current
evidence about the efficacy of health education interventions, their content and modes of
delivery for patients with T2D or ACS. Even more interesting, however, is that none of
the reviews included in this wide-ranging review focused on patients with both T2D and
ACS together. Thus, there is a clear need for further rigorous investigational studies of
educational interventions for patients with T2D and ACS with particular focus on their
feasibility and effectiveness (Liu et al. 2017). The lack of health education interventions

tailored for such patients and focused on managing both conditions, their risk factors and
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complications at once, and the very limited evidence regarding the effectiveness of
interventions delivered in secondary healthcare settings for patients with T2D and ACS
were among the main inspirations for this study, which includes a systematic review of
an evaluation of the effectiveness of self-management interventions for patients with T2D
and ACS in secondary care settings and following discharge from hospital. This

systematic review will be discussed in the next section of this chapter.

2.1.3 Impact of Health Literacy and Low Income on Self-Management of Chronic

Disease

Health literacy is defined as the degree to which persons have the capacity to obtain,
process and comprehend basic health information and services needed to make suitable
health decisions (Ratzan & Parker 2000). Although a high level of education or literacy
does not ensure a good level of health literacy among patients with chronic diseases
(Schrauben & Wiebe 2017), in general, low levels of education among people with
chronic diseases are associated with poorer health, lower self-efficacy and more stress
(WHO 2017). People with low education levels mostly tend to have lower incomes,
socioeconomic mobility, poorer working conditions and insecure jobs, all of which
contribute to adverse health outcomes (Mikkonen & Raphael 2010). Moreover, having a
low education level is associated with reduced general literacy and health literacy in
particular, which in turn negatively impacts on the development of self-management
behaviours and skills (Mikkonen & Raphael 2010). At the patient level, often good health
literacy is foundational to successful prevention and management of chronic disease
(Poureslami et al. 2017).

For example, a systematic review was conducted to examine the impact of low
health literacy on the use and cost of healthcare and health outcomes among adults. The
review involved a search of main five databases (MEDLINE, CINAHL, PsycINFO, ERIC
and Cochrane Library) as well as hand-searching for articles on health literacy published
between 2003 to 22 February 2011, and for articles on numeracy published between 1966
to 22 February 2011. The review identified that low health literacy has been associated
consistently with reduced medication adherence level and use of preventative health
services, higher rates of mortality and hospitalization, and generally poorer health

outcomes (Berkman et al. 2011).
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However, a descriptive systematic review by Schaffler et al. (2018) of trials
published between 2000 and 2015 evaluating the efficacy of self-management
interventions in people with low health literacy or low income diagnosed with a chronic
disease such as diabetes and coronary heart diseases reached a different conclusion. Of
the 2976 studies retrieved, 23 were included and reviewed, ten of which reported a
significant positive effect on at least one primary outcome. The review found that
efficacious empowerment (self-efficacy) and disease-specific quality of life of those
patients was positively affected by these interventions. Also, the review found that
effective self-management interventions most often included problem-solving and taking
action and/or resource utilisation. However, the efficacy of interventions did not seem to
vary by format, mode of delivery, duration or whether these included people with low
income and/or low health literacy. These findings indicate that further studies of high-
quality, self-management interventions evaluating problem-solving in combination with
resource utilization and taking action among patients with chronic diseases and low health

literacy and income are needed (Schaffler et al. 2018).

Both T2D and ACS are complex and chronic conditions, each one requires patients
to grasp sophisticated concepts and skills for managing their diseases (WHO 2014). Since
health literacy levels can be low among middle-aged and senior adult patients, there are
concerns about the impact of these low levels of health literacy on knowledge and
comprehension of patients that subsequently could impact negatively on their decision
making, self-management skills and treatment adherence (Speros 2009). Therefore, to
promote comprehension and instil positive health behaviour changes among patients with
low health literacy, nurses or HCPs need to use multiple teaching strategies and clear
communication that is individualised, purposeful and demonstrates acceptance and
respect when providing health education for those patients. This finding underpins the
recommendations of the ADA, which emphasised the need for clear communication
either directly with patients or via structured hospital discharge summaries in order to

facilitate their safe transition from hospital to home and outpatient care (ADA 2018).

Another systematic review reported that there was a significant association between
low health literacy and both poorer health outcomes and poor medication management
(Chesser et al. 2016). This review emphasised that there is a need for a validated and

standardized clinical health literacy screening tool through which to identify those
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patients with chronic diseases and low health literacy, in order to help HCPs to evaluate
the impact of health literacy on chronic disease management and help them use

appropriate communication methods (Chesser et al. 2016).

Likewise, morbidity and mortality in many low and middle-income countries
(LMICs) is associated with cardiovascular diseases, mainly coronary heart diseases in
recent years, and it is estimated that about 80% of cardiovascular mortality and morbidity
worldwide occurs in LMICs. Patients with chronic diseases such as T2D and ACS in
LMICs are more exposed to cardiovascular risk factors such as smoking, bad diet,
physical inactivity, hyperglycaemia, high blood pressure and total blood cholesterol.
Therefore, a high incidence of cardiovascular disease and lower health awareness about
conditions are prevalent in LMICs, and it is possible that providing behavioural and
educational programs for patients with chronic diseases such as T2D and ACS may have
beneficial effects on patient health outcomes (Uthman et al. 2015, 2017).

In sum, most of the studies suggested that low health literacy and low income are
both associated with higher rates of chronic disease and poorer health outcomes.
Interventions for improving self-management skills among low-income individuals with
low health literacy may have profound effects on patient health outcomes, especially

when appropriate education and communication methods are used.

A systematic review for evaluation of the effectiveness of self-management
interventions for patients with T2D and ACS will now be presented in next section. This

section discusses the method and key findings of this review.
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2.2 Section Two: the systematic review

An evaluation of the effectiveness of self-management interventions for people with type

2 diabetes after an acute coronary syndrome: a systematic review

2.2.1 Introduction

As already mentioned, where T2D and ACS co-exist, these conditions generate high
levels of mortality and morbidity worldwide and in the LMICs particularly. Undoubtedly,
expose the patients with T2D to ACS have been found to significantly increase physical,
emotionally and financially burdens for patients themselves and health services after they
discharge from hospital. And the need for integrated cognitive, behavioural or educational
interventions to promote self-management of patients with both conditions is logical and

urgently needed.

However, tailoring self-management interventions requires assessment of the needs
and abilities of the patients through initial evaluation of individual’s characteristics and
based on this evaluation the feedback should be more personalised. Evidence suggests
that patients can be more motivated if they perceive that the intervention is relevant to
their personalised condition and they believe that the intervention can enable them to
achieve positive outcomes (Radhakrishnan 2012). Thus, the process of developing
effective interventions could be expensive, taking both time and effort (Stellefson et al.
2008). Moreover, integrating the management of diabetes and cardiac problems is a
complex and challenging process (Dunbar et al. 2015). This calls for an urgent need to
justify the evidence, cost and resources utilized in developing, implementing and
evaluating combined interventions for managing individuals with long-term conditions
(Liu et al. 2017).

In line with current developments in intervention development and information
technology, health behaviour change interventions are increasingly research based (Noar
et al. 2007; Griffin et al. 2014). Healthcare professionals also believe that the health
outcomes of patients with chronic diseases will improve if patients are motivated and feel
involved in self-managing the complex treatment regimen (Riegel et al. 2009; Liu et al.
2017; Schaffler et al. 2018). Therefore, through this review of Randomised Controlled
Trials (RCTs) “the gold standard”, the primary researcher aims to evaluate the evidence
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on the effectiveness of existing interventions to promote self-management behaviour for
patients presenting with ACS following T2D in secondary care settings and shortly after

discharge from hospital.

2.2.2 METHODS
2.2.2.1 Search methods

To minimise bias and encourage rigour, replication and transparency (Booth et al. 2016),
a systematic process was followed during this review. Comprehensive electronic searches
were conducted on six electronic databases: five bibliographic databases (Medline (Ovid
SP Version), PubMed, CINAHL Plus, Psycinfo and AMED) as well as Cochrane library
which is a collection of six databases including the Cochrane databases of systematic
reviews and a register of controlled trials. To improve sensitivity, the search strategy was
not limited by sample population (Taylor et al. 2007). However, the search in each
database was limited to the empirical studies published in English language and between
the period 2005-2014.

Three main keyword clusters were used related to T2D, ACS and self-management
interventions. In order to discover and maximise relevant synonyms for the main
keywords, a list of relevant terms for each cluster was created by reviewing the
appendices of relevant reviews in the Cochrane Library and including Medical Subject
Headings (MeSH) and through retrieved relevant articles had keywords noted. This
process was repeated until no new keywords were recorded.

Subsequently, 27, 35 and 21 synonyms were identified and used to explore self-
management intervention, ACS and T2D respectively. These keywords were categorised
into three categories as illustrated in Appendix 1. To improve sensitivity, headings and
subheadings for all keywords were exploded without focus a heading during the search.
Abbreviations, truncation (*,$), wildcards (?,#), proximity searching (adjn, NEAR/n,
W/n) and Boolean (and, or, not) were used as appropriate with each database to identify
keywords with different spelling and terms. Final results of the search for keywords for
population, intervention, comparison and outcomes (PICO) (van Loveren & Aartman
2007) were combined together by using (and). Then the results of the search were limited

to adults aged 18 years or over, humans and RCTs by using validated filters with each
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database such as for RCTs Cochrane Highly Sensitive Search Strategy to identify
randomised trials in MEDLINE: (sensitivity and precision maximising version (2008
revision)) Ovid format was used for Medline database. Full copies of the printed searches
are available from the main author. Identified duplicates were removed. Studies
recommended by clinical experts and citations from studies which met the inclusion
criteria were also retrieved by manually reviewed the references list of each retrieved

trials to identify any other relevant studies.
2.2.2.2 Search outcome

The initial search conducted in February 2015. In total, the search yielded the
identification of 6,032 studies. Of which, 808 studies were retrieved from Medline (Ovid
SP Version), 2,887 PubMed, 832 CINAHL Plus, 176 PsyclInfo, 1325 Cochrane Library
and only 4 from AMED. A total of 1,757 duplicates were removed. Thus, the title and
abstract of 4,275 studies were screened by the primary researcher according to the
PRISMA Guidelines (Moher et al. 2009) and in accordance with the following inclusion
and exclusion criteria that was developed a priori of the search according to PICO format
(van Loveren & Aartman 2007):

1. Population

Male or female, aged 18 or over from all ethnicities, socioeconomic and educational
backgrounds, diagnosed with T2D (established or newly diagnosed), and recently
experienced coronary event with at least one of the ACS classification. However, for
example, studies that included both types of diabetes (1 and 2) participants, in which the

results could not be extracted for participants with T2D only, were excluded.
2. Intervention

Interventions designed for patients with T2D following a coronary event, delivered by
any healthcare professional/researcher and targeted to promote self-management and
health outcomes for those patients diagnosed with diabetes and ACS in secondary care
settings and/or after discharge from hospital. Studies where the target intervention was a

part of complex intervention, where its effects could not be isolated were excluded.

3. Comparison
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Usual care groups were compared against the groups that received usual care plus the

intervention.
4. Qutcomes

Any behavioural outcome such as self-care behaviour changes, dietary control, physical
activity modification and adherence to medication; clinical outcomes such as HbAlc,
blood pressure and cholesterol level; or cognitive/psychological health outcomes such as

self-efficacy, quality of life, knowledge and compliance level.

The Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) Guidelines was used to structure the review and the flow of information
through the four phases of the systematic review is outlined in a Figure 2-1 as
recommended by Moher et al. (2015). In a stepwise refinement, approach of duplicate
records, followed by title then abstract (Taylor et al. 2007; Booth et al. 2016) a total of
65 studies potentially met the inclusion criteria and 4,210 studies were excluded. Full-
text articles were obtained for the remaining 65 studies and read by the primary researcher
to assess eligibility. Theoretical articles, protocols, commentaries or discussion studies
were excluded at this stage. In accordance with the aim of this review and PICO criteria
consensus was obtained by two researchers that 4 studies met the systematic review

objectives and were deemed appropriate for inclusion.
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Records identified through 6 databases searching
2005-2014

[Medline 808; AMED 4; Psycinfo 176; PubMed 2887;
CINAHL Plus 832; Cochrane Library 1325]

(n=6032)

Additional records
identified through
other sources
(n=0)

A4

Records after duplicates removed

(n=4275)

Figure 2-1: PRISMA flow chart

Records screened

(n=4275)

Full-text articles assessed
for eligibility
(n=65)

\ 4

4 randmised controlled
trials included in narrative
synthesis
(n=4)

Records excluded after
Title/Abstract screen
(n=4210)

Full-text articles excluded,
with reasons (n = 61)
related to inappropriate:
Population; intervention;
comparision; research
design or other reasons
such as protocol study and
non-availability of full text

Sixty-one studies were excluded due to include each study at least one reason. The reasons

for exclusion were categorised into five categories: (See Figure 2-2)

1. Inappropriate population: was the most common reason for excluding the studies.

Most of excluded studies did not include participants with both conditions or did not

focus on patients with diabetes post ACS.
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N

Inappropriate intervention: for example, primary care interventions, not designed to
be provided immediately after ACS or focused on evaluating the effects of a specific
treatment such as a medication.

3. Inappropriate comparison: no control group or the control group received an
alternative treatment such as a specific procedure related to medication or diet.

4. Inappropriate research design: no any related evidence of randomization.

5. Other reasons: overall 6 studies (3 protocols, 1 conference abstract, 1 unavailable full-

text and 1 duplicate).

100
90
80
70
60
50
40
30
20 %14.8 (9) %9.8 (6)
10 %4.9 (3)

’ — B

Population  Intervention Comparison Research Other
Design

%90.2 (55)

%39.3 (24)

% of the Reason in the Excluded Studies (61)

Reasons Categories
(): number of excluded studies out of 61

Figure 2-2: Reasons for exclusion

2.2.3 Data extraction and quality assessment

All titles, abstracts and full-texts identified were analysed according to PICO criteria by
the primary researcher. The reporting quality of each included study was assessed using
the Consolidated Standards of Reporting Trials checklist (25-item checklist CONSORT)
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(Schulz et al. 2010). The overview of the reporting quality is shown in Table 2-1. The full
CONSORT checklists for the final included studies are available in Appendix 2.
Table 2-1: Reporting quality of the fourth studies included according to CONSORT

[0)
Checklistitem N Yo (out of 4

studies)
Title and abstract la 2 50%
1b 3 75%
Introduction
Background and 2a 4 100%
objectives 2b 4 100%
Methods
Trial design 3a 4 100%
3b 0 0%
Participants 4a 3 75%
4b 3 75%
Interventions 5 4 100%
Outcomes 6a 4 100%
6b 0 0%
Sample size 7a 3 75%
7b N/A
Randomisation: Sequence 8a 3 75%
generation 8b 3 75%
Allocation: Concealment 9 2 50%
mechanism
Implementation 10 1 25%
Blinding 11a
11b N/A
Statistical methods 12a 4 100%
12b 4 100%
Results
Participant flow 13a 3 75%
13b 2 50%
Recruitment 14a 3 75%
14b N/A
Baseline data 15A 2 50%
Numbers analysed 16 3 75%
Outcomes and estimation 17a 4 100%
17b N/A
Ancillary analyses 18 N/A
Harms 19 4 100%
Discussion
Limitations 20 4 100%
Generalisability 21 1 25%
Interpretation 22 4 100%
Other information
Registration 23 0 0%
Protocol 24 0 0%
Funding 25 3 75%
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The methodological quality was assessed independently by two researchers using the
Scottish Intercollegiate Guidelines Network (SIGN) 13-item methodology checklist for
RCTs (SIGN 2012). The SIGN quality assessment checklist was used due to its clarity,
specifically designed to assess the RCTs its questions cover the dimensions of this review
aim and that related to PICO, it provides overall assessment for the study in addition high
inter-rater reliability. The items of SIGN checklist are especially designed to assess the
methodological rigour and the internal validity by a series of statements (SIGN 2012).
Based on specific indicators relating to sampling, method and data analysis, overall
assessment for methodological quality was graded for each study by using following
coding system (‘“++ for high quality study, ‘+’ acceptable, ‘-> low quality and 0’

unacceptable — reject). The overall grade for included RCTs illustrated in Table 2-2.

Table 2-2: Clinical Characteristics of Identified Studies

Name  Time  Design N Compari Drop- Mean

[¢6]
i son S out%  age+ IS
Study N(%) = g (n)y  yearor &
é S reasons (range) ED
wn
WP Aug  RCT- 30 C:13 6.66(2) I:715 714 +
QN 2009-  2arms (464 ¢ 2 / +9.9
AUVAN  Dec I: 15 % % Transfer  C:62.7
) 2010 G36) 5 3 +13
(Wu NR RCT- 20 C:10 NR NR NR +
etal. 2arms (50) L L
2012a L0 & ¢
) G0) < <
(Wu Dec RCT- 28 C:10 28.5(8) NR NR +
G 2005-  2arms G0 £ ¢ INR
2009) T RTOR
2006 G0) < =
March RCT- 68 C/T2D: 10.29(7) 1:61.1 65  ++
2002—-  4darms  with 34 (50) /I NR (43-79)
March [2arms  T2D 1/T2D:
2003  for outof 34 (50) © C:65.7
T2D 104 CNGT: = 5§ (42-82)
patients 17(472) & £2
& neT: = 2%
2arms 19 (52.8) ™
for IGT
patients
]

Notes: C: control group; I: interventional group; NR: not reported; IGT: impaired glucose tolerance;
N: number
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All differences in scoring were discussed between the two raters and the quality rating
was reached through a consensus of opinion between the raters. The key aspects from
using both CONSORT and SIGN checklist were to use a well-designed extraction form
which enabled accurate and complete data reporting and recording.

2.2.4 Data Synthesis

A narrative approach to the synthesis of results it was used in this review due to the
methodological and outcome variations showed between the included studies. The
included studies varied in criteria in terms of eligibility, intervention characteristics, the
effects of the intervention and outcome results. Therefore, the extracted data could not be
analysed quantitatively. Consequently, a decision was taken to provide a narrative
synthesis as recommended by the PRISMA statement (Moher et al. 2015) and through
followed a general framework for narrative synthesis delineated by Popay et al. (2006),
with focusing on developing a preliminary synthesis of the findings of included studies,
exploring relationships in the data and critical appraisal of the synthesis process which is

documented within review limitations.

During this review, the primary researcher was used different techniques for
developing a preliminary synthesis, including: textual descriptions of included RCTs
characteristics and main results, groupings and clusters findings, tabulation, transforming
data into a common rubric, and vote counting as a descriptive tool and translating data
(Popay et al. 2006). So, the percentage of participants and drop-outs were calculated for
each study. The summary results of the characteristics of population, intervention,
outcome measures, randomisation procedure and key results were identified (see
Appendix 3).

2.2.5 RESULTS

Four RCTs were identified. Two of them were pilot studies and a decision was taken to
include them, as combined interventions to promote self-management behaviour for
patients with T2D immediately after an acute cardiac event are underway and there is a
need to consider each lesson that could be drawn from these studies even they were of a
small scale or in some findings poorly reported. Understanding the key features of such
studies may inform the direction in which to develop the structure and evaluate the
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feasibility of combined interventions to be used in future research. The results from a total
of 146 patients are presented. The four trials included and their characteristics are shown
in Table 2-1.

Based on the SIGN checklist (SIGN 2012), no study had overall score low enough
to warrant exclusion therefore 4 studies were included. The methodological quality of
one of the identified trials was high quality (++) (Soja et al. 2007), and three were
acceptable (+) (Wu et al. 2009; Wu et al. 2012a; Wu et al. 2012b).

2.2.5.1 Countries and settings

Three of identified trials were conducted in Australia and one in Denmark. All the trials
took place in an acute hospital setting with most patients recruited from the department
of cardiology such as a Coronary Care Unit (CCU) or cardiac rehabilitation setting.
Patients in all included studies were invited to participate immediately after physiological

recovery from cardiac problem.

2.2.5.2 Participants, diagnosis and study arms

Two studies included patients who had T2D and had recovered from a coronary event
without reporting any further classification about the diagnosis (Wu et al. 2009 and Wu
et al. 2012a). One included patients with T2D who had recovered from ACS (32%), other
coronary conditions (32%) or heart failure (36%) (Wu et al. 2012b). Three studies
incorporated a two arm trial design (Wu et al. 2009; Wu et al.2012a; Wu et al. 2012b),
while one incorporated four arms and included patients who had either T2D (65.4%) or
Impaired Glucose Tolerance (IGT) (34.6%) and had been admitted to hospital with either
ischemic heart disease (67%), congestive heart failure (7%), or had at least 3 risk factors
for ischemic heart diseases (26%) (Soja et al. 2007).

2.2.5.3 Baseline data and similarity

Sample sizes ranged from 20-68 participants. It seems most likely that the mean age of
the study sample for two studies more than 60 years for both participants at control and
intervention groups (see Table 2-1). The main purpose of randomisation in RCTSs is to
achieve interventional groups with similar baseline characteristics. To promote internal
validity, assessing the significance of differences between the two groups at baseline is

essential (Sedgwick 2014). Significant differences between two groups at baseline were
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reported in three studies. Two of them reported no substantial difference (Soja et al. 2007;
Wu et al. 2009), and one found a significant difference in gender, where the control group
included only one female out of 13 participants, and this perhaps has affected the study
outcome (Wu et al. 2012b). However, inadequate information about the differences in
characteristics between groups at baseline were observed in these three studies, where
some related and influential factors such as educational level, social classification and
employment status were not taken into account. Moreover, one study did not mention any
demographic data or describe the differences between the two groups at baseline (Wu et
al. 2012a). Failure to use appropriate groups and assess the important differences in the
composition of the study groups at baseline with regard to characteristics that could affect
response to the intervention being investigated, could lead to a bias in outcomes (SIGN
2012).

2.2.5.4 Drop-out, duration of intervention and follow-up time

Dropout rates ranged from 6% to 28% with an average of 15.15% in three studies, one
study did not reported loss to follow-up (Wu et al. 2012b). The duration of the
intervention was 4 weeks and the follow-up data were collected immediately after the
intervention was completed in three studies (Wu et al. 2009; Wu et al. 2012a; Wu et al.
2012b). While in one study the duration was 12 months and the follow-up data were
collected at 3 and 12 months. (See Appendix 3) (Soja et al. 2007).

2.2.5.5 Intervention characteristics

The intervention of two trials was a Cardiac-Diabetes Self-Management Programme
(CDSMP) whose design was based on self-efficacy theory (Bandura 2004), to provide
educational information aimed at developing basic skills of self-management such as
monitoring blood glucose level. However, this programme seems to be more focused on
the management of diabetes following cardiac event only, through focused on promoting
self-management behaviours of patients to cope with diabetes after the cardiac event
rather than focus to help patients to cope with diabetes and cardiac diseases together. This
programme was combined with a booklet of educational concepts and fictitious patients’
stories to encourage patients to think positively and apply the self-efficacy model
strategies (Wu et al. 2009; Wu et al. 2012a). The same programme was used in the Wu
etal. (2012b) study after being modified by adding a Digital Video Disc (DVD) depicting

models of successful self-management and using trained peers to follow-up patients after
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discharge. On the other hand, the Soja et al. (2007) study provided a secondary prevention
programme constructed according to international guidelines such as rehabilitation of
people with heart disease using Danish clinical guidelines (Rehabilitation of people with
heart disease - Danish clinical guidelines 1997) and standards of medical care for patients
with diabetes mellitus (Association 2001). The study used an intensified comprehensive
cardiac rehabilitation programme and combined educational sessions, supervised exercise
training and cooking lessons, smoking cessation, nutritional counselling, psychosocial
support, physician consultations and pharmacologic therapy. Also, this programme was
integrated with a diabetes module that comprised individual counselling and interactive

teaching sessions.

All interventions combined at least two types of medium to deliver the components
of the intervention, but were commonly delivered through in person one-to-one sessions
at healthcare setting such as a CCU, a physician/outpatient clinic or the patients’ home,
then followed with telephone calls or text messages to deliver counselling and
consultations. One study used a multimedia DVD to deliver a part of the intervention (Wu

et al. 2012b). Another comprised of interactive teaching sessions (Soja et al. 2007).

A range of providers delivered the included interventions such as by only a
researcher in field of CVD (Wu et al. 2009), the nurse researcher who was a highly trained
registered nurse and had coronary and diabetes care experience (Wu et al. 2012a), or the
nurse researcher engaged with trained peers who were former patients with similar
diseases and followed-up patients by telephone calls and text messages (Wu et al. 2012b).
In Soja et al. (2007) study the providers were a multi-professional team including nurses,
physicians trained in cardiology and internal medicine and they were supported by
specialists such as a podiatrist and ophthalmologist to provide regular surveillance for
patients with T2D.

2.2.5.6 Outcome measures

A wide variety of outcome measures were used, but no study assessed a combination of
clinical, behavioural and psychosocial variables. Instruments such as questionnaires and
scales were used in three studies to measure self-management outcomes (Wu et al. 2009;
Wu et al. 2012a; Wu et al. 2012b). One study measured the significant changes in the

clinical and biomedical variables to assess the effectiveness of the intervention (Soja et
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al. 2007). Data were analysed descriptively by using SPSSv18 (Wu et al. 2009; Wu et al.
2012a; Wu et al. 2012b), or SASv8.2 (Statistical Analysis System) (Soja et al. 2007). In

all studies statistical significance was defined as 1 or 2-sided P<0.05 (see Appendix 3).

Psychological Outcomes

Psychological outcomes were measured at baseline and 4 weeks follow-up by the diabetes
management self-efficacy scale (McDowell et al. 2005) and diabetes knowledge
questions (Persell et al. 2004) in three studies (Wu et al. 2009; Wu et al. 2012a; Wu et al.
2012b). One study (Wu et al. 2012a) used selected items from the subscales of Brief
Profile of Mood States (POMS) (Cella et al. 1987) to assess depression and fatigue. One
study (Wu et al. 2009) used mental health and vitality subscales of SF-36 version 2 (Ware
et al. 2001).

Two studies reported significant improvements for experimental groups in self-
management knowledge (Wu et al. 2009; Wu et al. 2012b) and only one study found a
positive effect on self-efficacy of diabetes management (Wu et al. 2012a). Other variables
such as depression, fatigue, mental health and vitality levels did not reveal any

improvements for the experimental group.

Behavioural Outcomes

The only behavioural outcome measured was self-management behaviour. Two studies
(Wu et al. 2012a; Wu et al. 2012b) measured the self-management behaviour at baseline
and 4 weeks follow-up by a Summary of Diabetes Self-care Activities (Toobert et al.
2000). This is a reliable and valid self-report questionnaire that includes items assessing
the following aspects of the diabetes self-management regimen: specific diet, general diet,
blood-glucose testing, exercise, smoking and foot care. However, the self-management
behaviour did not record any improvement in either study, but that may be due to
insensitivity of the instrument especially with the short follow-up period (at 4 weeks) in
both studies. It is worth noting that no studies included a specific instrument to measure

heart disease self-management.

Clinical Qutcomes

In only one study were clinical and biomedical outcomes measured at baseline, 3 and 12

months follow-up (Soja et al. 2007). The HbAlc was measured as a primary outcome to
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assess if an integrated intervention would result in better glycaemic control. The
differences in the mean of systolic and diastolic blood pressure, lipid control, exercise
capacity and other lifestyle modifications were measured as secondary outcomes.
However, after one year of use of an intensified comprehensive cardiac rehabilitation
program, patients with T2D in the experimental group reported a significant improvement

in the mean of HbA1c, fasting plasma glucose level, systolic and diastolic blood pressure.

Other Outcomes

The feasibility of the combined intervention or part of it was assessed in two studies (Wu
et al. 2009; Wu et al. 2012a). In one study, the feedback from experimental patients and
CCU staff on implementing the intervention revealed that it was feasible to hold the
educational sessions in a CCU with follow-up at the patient’s home and the provided
information helped patients to improve their self-management of both conditions (Wu et
al. 2009). In another one, the experimental patients and their family were encouraged to
provide feedback and comments at the end of the program to assess feasibility and
acceptability of incorporating the telephone calls and text-messaging as follow-up
approaches. The findings indicated that using follow-up telephone support helped to
resolve some patients’ concerns after discharge and left a positive impression about
support of health professionals for them. Regarding using reminders and reinforcing text
messages to the participants and their families, data suggest some usefulness for their
ongoing daily self-management, although the participants expressed a desire to receive
less written information (Wu et al. 2012a).

2.2.6 DISCUSSION

A key finding of this systematic review is that there were so few studies that were suitable
for inclusion, as this highlights the dearth of evidence on this important clinical issue.
Recently, Dunbar et al. (2015) concluded that providing an integrated self-care
intervention for patients with heart failure and diabetes can significantly improve
patients’ quality of life, physical functioning and self-reported physical activity. The
findings of this review indicated that providing a combined intervention for patients with
T2D and a cardiac problem in secondary care settings and immediately after discharge
from hospital is feasible and suggests these were marginally successful in promoting self-

management behaviour. Although none of included studies performed an analysis for
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both the clinical and psycho-behavioural outcomes together for diabetes and cardiac
problems, suggesting that there is a lack of standardization for measuring outcomes of
both conditions. Moreover, none of the included studies provided a sufficient clarification
about the process of integrating the interventions or its components to be suitable for
promoting self-management behaviours of patients with T2D and ACS together.
However, there did not seem to be an association between medium, duration, providers

or dose of combined interventions and intended outcomes in the included studies.

Innovative approaches such as combining the interventions with multimedia
technologies or using DVD, follow-up telephones and text-massaging showed
effectiveness and applicability to some extent in the included studies. Study participants
and their families indicated positive feedback and quite useful experiences. However
future research could focus on evaluating efficacy of using multimedia technology only
as a way of testing the efficacy of separate components with the programme, and also on
investigating the efficacy of using the interactive telecommunications technologies like
an interactive text messaging model in conjunction with interventions designed to

improve self-management for patients with both long-term conditions.

None of the four studies addressed the cost and resources used in developing and
implementing the interventions. Therefore, future research should focus on assessing
cost-effectiveness of combining these interventions and provide formal cost-benefits
analysis for developing and implementing it. Power analyses to determine effect size were
not reported. Moreover, all included studies had inadequate sample size and three of them
recommended the need for a larger sample to determine the real effectiveness of its
interventions (Wu et al. 2009; Wu et al. 2012a; Wu et al. 2012b) Therefore, no final
conclusion about the effectiveness of these interventions could be reached until a larger,
sufficiently powered study is undertaken (Portney & Watkins 2009).

The results of the review should be considered carefully because some threats to
the internal validity were observed within included studies. In addition to poor reporting
of integration process and inadequately powered samples in above interventions, there
were some issues related to inadequate assessment of validity and reliability for some
intervention materials such as DVDs and educational booklets (Wu et al. 2009; Wu et al.
2012a; Wu et al. 2012b), and problems with fidelity in delivering the combined

interventions as a result of variability among providers where some combined
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interventions or part of them were provided by different professionals or peer supporters
with lack of a clear protocol or inappropriate training plan for them. Furthermore, there
were a range of types of bias (selection, performance and detection) associated with the
methods of the included RCTs due to lack of blinding, poor allocation and concealment
mechanisms; inadequate assessment of the differences between baseline characteristics
of the groups that were compared; and systematic differences between groups such as
significant differences in using intensified pharmacotherapy between study groups (Soja
et al. 2007) and weak consistency among intervention providers and among peer
supporters (Wu et al. 2012b). Further research should take into consideration these
limitations to strengthen the internal validity of a combined intervention design, thus

enhancing the reliability of the subsequent results.

2.2.7 Limitations and implications for future research:

e Each of the sample characteristics, cultural issues, ethical factors, beliefs and
actual needs of participants in all studies were not clarified adequately, which can
affect outcome and the review’s transferability to international clinical practice
such as in Jordan as developing country. Therefore, a clear picture of the sample
characteristics and influencing factors such as illness beliefs for patients with T2D
and ACS are needs to be clarified more properly before providing integrated self-

management interventions.

e The search was limited by RCTs as the golden standard, six electronic databases,
to a specific period (10 years) due to ongoing research and both the framework
and the structural timeframe of the PhD study, English Language due to the cost
of translation and for tailored interventions to be provided following ACS in
secondary care settings and after discharge. This may have affected the number

of studies retrieved.

e |t seems most likely that the study sample in included studies were mostly elderly
people and there was under-representation of female patients in all studies,
although this reflects the lower number of females’ patients having an ACS

compered to males. However, future research design needs to provide the best
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opportunity to maximise the difference/variability between the study sample to be
more representative.

Further research is warranted as only four RCTs were conducted, all of them in
the developed countries. Which can affect the transferability of review findings to
international clinical practice, especially developing countries. Therefore, more
research needs to be done in both developed countries as well as developing
countries as the rehabilitation services and discharge planning are not existed or
rudimentary in these countries and the healthcare system is ill-equipped to prevent

and treat the chronic diseases such as T2D and heart diseases.

There is uncertainty about the process of integrating the components of the
interventions and based on any determinants and frameworks have been guided.
Therefore, further research needs to make clear how the integrated intervention
stitches together the components of the intervention, and how these components

enable self-management behaviours of people with T2D and ACS all at once.

The review indicated that recruiting patients with ACS and collecting baseline
data from them and offering them 2-3 short educational sessions during the time

of their admission to CCU could be possible.

Appropriate assessment points were identified to collect the follow-up data and
could be applied in future studies, ranged from at 4 weeks after discharge form
the hospital to 12 months. This data including biomedical markers, psychological
and behavioural data.

Feasibility studies are warranted as the cultural diversification across healthcare
settings and countries are something apparent. In addition to that each recruitment
capability, sample characteristics, the retention strategies, the acceptability of
interventions and study procedures, and resources and tools of interventions were

not identified adequately in included studies.
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2.2.8 Relevance to this study

At the conclusion of this systematic review, several lessons, salient factors and challenges
have been identified from existing interventions and it needs to be considered in the
development stage of intervention. With limited intervention designed for patients T2D
and ACS and no final evidence to support effectiveness of these interventions to promote
self-management behaviour for patients with both conditions, this indicates a clear need
to develop interventions more appropriately for patients with both conditions in Jordanian
context and further rigorous feasibility studies with them. The section is presented in the
format that it was published (Tanash et al. 2017b) and can be viewed in pdf version in
Appendix 4. What does this review contribute to the wider global clinical community is

presented in the published paper in Appendix 4.

The theoretical framework will now be presented in next section. This section
discusses the common-sense model of self-regulation and the rational for using it in this

study.
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2.3 Section Three: Theoretical framework

2.3.1 The Common-Sense Model of Self-Regulation (CSM-SR)

According to the main aim of this study, it was necessary first to understand the actual
needs of those patients and their motives for change through understanding the patients’
lay views of an illness in terms of living with multimorbidity post-ACS. Leventhal and
his colleagues developed the CSM-SR of health and illness in the 1980s in order to
understand people’s illness perception and their ability and intention to perform self-

management (Leventhal 1980).

Many social-cognition theories have assumed a range of attributions and beliefs to
be precursors of people’s health behaviour in recent decades, such as Rosenstock’s health
belief model (1974), the theory of planned behaviour (Ajzen 1991), transtheoretical
(stages of change) model (Prochaska & DiClemente 1994) and Bandura’s self-efficacy
theory (1977). These theories have been used to identify the complex processes involved
in mediating between health threat, pain, stressors, disability and adjustment. Each theory
has its contributions and limitations for understanding the process of changing health
behaviours. However, these theories have not been conclusive, as none of the individual
factors studied have consistently predicted illness and health behaviours (Turk et al.
1986). This may either be due to the above theories not containing the cognitions that
predict health behaviour and outcomes, or it may indicate that there were inadequacies in
the research (Marteau 1993; Leventhal et al. 2016).

The CSM-SR is a theoretical framework developed to examine individuals’ beliefs
about their health threats (illness representations) and health behaviours (i.e. adherence
to dietary and lifestyle recommendations, prescribed medication regimens and treatment
advice) (Leventhal 1980; Leventhal & Steele 1984). The CSM-SR proposes that, in
response to illness and other health threats, patients develop parallel cognitive
representations (illness representations) and emotional representations (emotional
responses to their health threat), which will influence the selection and performance of
strategies to cope with that threat, and will in turn influence outcome appraisals
(Leventhal 1980; Leventhal 2001). According to the CSM-SR, cognitive representation

is ordered into the following five dimensions:

1. Identity (represents the condition and related symptoms)
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2. Cause (refers to the individual’s perception of what factors caused the condition)

3. Consequences (the expected effects and outcome of the condition)

4. Timeline acute/chronic (the duration of time that the individual believes their
condition will last)

5. Control/Cure (the extent to which individuals believe they will control their

condition through treatment, or recover from it)

Later, three further cognitive dimensions were added, which address cyclical
timeline perceptions (perceptions related to fluctuation in symptoms and changeability of
the condition), emotional representations (emotional perceptions related to the condition)
and condition coherence (the extent to which a person has a coherent understanding of
their condition) (Moss-Morris et al. 2002).

2.3.2 Rationale for using the CSM-SR:

The CSM-SR is a widely used theoretical framework for understanding illness self-
management, which explicates clearly the process by which patients become aware of ill
health, navigate affective responses to the illness and its symptoms, create perceptions of
the illness and potential treatment strategies, formulate action plans for addressing their
health and integrate constant feedback on the effectiveness of the action plan and threat-
progression (Leventhal et al. 2016). In other words, the CSM-SR illuminates understand
what adaptations and coping strategies might need to be formed and maintained in those
experiencing chronic illness. Leventhal and his colleagues propose a hierarchically
organized model of an adaptive system including three main stages. These are:
“representations” of the illness experience that might act as a guide, followed by “coping”
responses and the performance of these, and finally “appraisal” or monitoring of the
success or failure of coping strategies (Nerenz et al. 1983; Leventhal & Steele 1984) (see
Figure 2-3).
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Figure 2-3: The common-sense model of self-regulation

The CSM-SR proposes the effect of illness perception on coping behaviours and
outcomes of patients with chronic illness. Furthermore, this model has been shown to be
helpful in developing the interventional programs that facilitate self-management of
chronic diseases (Kasteleyn, Gorter, Stellato, et al. 2014). The key concept within the
CSM-SR is the idea of beliefs about illness (illness representations). These
representations of illness integrate with existing schemata, enabling individuals to make

sense of their symptoms and guide any coping actions (Leventhal et al. 1997).

In this study, the patient outcomes that will be assessed as secondary objectives are
physiological (e.g. blood glucose and lipid profiles), behavioural (e.g. physical activity
and smoking cessation) and psychological outcomes (e.g. knowledge depression and
attitude). Based on the CSM-SR, these outcomes are a reflection of the coping strategies
of patients with T2D and ACS, and are affected by the patients’ illness representations
after a diagnosis of ACS (Leventhal & Steele 1984). Thus, it was assumed that acquiring
a greater understanding of the illness representations of those patients at an early stage of
this study will lead to a better understanding of the patients’ actual self-management
needs, challenges, experiences and perceptions of their illness. Providing self-

management intervention for patients at an early stage after being diagnosed with ACS
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could positively change/influence the patients’ illness perceptions and representations
and subsequently improve their coping strategies and health outcomes, according to
Leventhal et al. (2016).

The CSM-SR has a lot of similarities with other theories of problem-solving
behaviour, such as the transactional model of stress and coping (Lazarus & Folkman
1984), wherein illness threat can be conceptualized as a stressful experience. However, a
novel feature of Leventhal’s proposition in the CSM-SR was to describe precisely the
active parallel cognitive process of how individuals regulate their responses both to
“illness threat” (What is this health threat? and what can I objectively do about it?) and
to the individual’s regulation of “emotional control” (‘How do I feel about it? and what
can | do to make myself feel better about it?) (Hale et al. 2007). A description of important
aspects of the CSM-SR’s history over 50 years of research and theoretical development
makes clear the model’s dynamic underpinnings, characteristics and assumptions for
understanding illness self-management for patients (Leventhal et al. 2016). The CSM-SR
arguably offers the best explanation for linking negative perceptions and misconceptions

to behaviour and health outcomes (Goulding et al. 2010).

The benefit of using the CSM-SR with patients who are diagnosed with a chronic
illness is the potential to explore sophisticated responses to an illness from several
domains (Carlisle et al. 2005). Therefore, as individuals with a chronic illness like
diabetes and heart disease obtain new information about their condition and evaluate their
attempts to treat, moderate or cope with its effects, new illness representations are formed
and develop based upon their experiences and various factors. These representations are
in effect cumulative and snowball, with information being adopted, rejected or modified
as necessary. Therefore, these representations are expected to be linked to the selection
of coping strategies, action plans and outcomes.

2.3.3 The CSM-SR applications

The CSM-SR is a useful theoretical framework for understanding coping actions and self-
management behaviours and for adults, particularly in the context of chronic illnesses
such as diabetes and heart disease (Cameron & Leventhal 2003). Also it having a direct

influence on illness outcome (Moss-Morris et al. 1996). In a systematic review of 13
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RCTs examined the effect of interventions that applied the CSM-SR as a guide on
maladaptive belief change for adults with CHD. The results showed that cognitive
behavioural and counselling or educational interventions can be effective in changing
patients’ beliefs. But the effects of changing beliefs on psychological, physiological and
behavioural outcomes remain unclear (Goulding et al. 2010).

According to Leventhal et al. (1997) the emotional responses to illness appear
through a number of negative feelings, mainly anxiety, depression and fear, and these
emotional responses are very common in most CHD patients after suffering from ACS
(Doering et al. 2010; Benyamini et al. 2013; Feng et al. 2016). In such cases, patients
experience the three stages of the CSM-SR in response to such this health threat
(Leventhal & Steele 1984).

The CSM-SR argues that patients are active problem-solvers in managing their
health, self-monitor health-related symptoms and experiences and appraise available
alternatives for responding to perceived abnormalities or threat in their health status
(Grzywacz et al. 2011). Hence, an understanding of the patients’ perceptions of these
cognitive and emotional dimensions may determine how and why they cope with such as
diabetes and heart disease and adhere to treatment instructions (Jones et al. 2015).

In 2017, a recent meta-analysis conducted by Hagger and his colleagues to evaluate
the CSM-SR process in studies adopting the model in chronic illness, including T2D and
ACS, examined the intercorrelations among the CSM-SR dimensions and tested the
sufficiency of the CSM-SR process, in which relations between illness representations
and outcomes were mediated by coping strategies. This review reported that the pattern
of zero-order corrected correlations among illness representation dimensions, coping
strategies (cognitive reappraisal, avoidance, emotion venting, problem-focused specific,
seeking social support, problem-focused generic) and illness outcomes (disease state,
distress, physical, well-being, role and social functioning) was consistent with previous
analyses. Furthermore, the analyses showed that a process model included direct effects
of illness representations on illness outcomes and indirect effects mediated by coping
(Hagger et al. 2017). Another systematic review of the effectiveness of interventions
using the CSM-SR to improve adherence behaviours for patients with chronic diseases,
including adults with ACS or T2D, showed that, of nine eligible tailored

interventions for self-management, six reported improvements in adherence behaviours
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and three showed moderate to large effects on lifestyle recommendations and return to
work (Jones et al. 2015).

In contrast, as early as 1985, a study had explored the relationship between the
CSM-SR cognitive representations and adherence in patients with chronic diseases, and
found there was no direct relationship between them (Meyer et al. 1985). More recently,
a meta-analysis of 23 studies was conducted to explore whether cognitive representations
that derived from the CSM-SR were able to predict adherence in patients with chronic
diseases such as T2D and ACS. The main findings showed that the relationships between
the different cognitive representations of the CSM-SR and adherence are very weak, and
that the CSM-SR may not be the most appropriate model to use in predictive studies of
adherence (Brandes & Mullan 2014). Therefore, Diefenbach & Leventhal (1996) have
suggested that the cognitive representations of the CSM-SR are more useful for
understanding the process of adherence and illness self-management than for predicting
adherence. However, since then, the cognitive representations of the CSM-SR have been
used to predict adherence of self-management behaviours among patients with chronic
diseases in many studies. Across these studies there is no consensus about the
effectiveness of cognitive representations in predicting adherence (Brandes & Mullan
2014).

Indeed, there is quite a difference between objective clinical tests that show
evidence of ACS and T2D, and the experience of pain, stress or other symptoms reported
by the patient. For the patient with chronic diseases, the utmost impact of the disease lies
in the effect it has on their capability to live a normal daily life, and this will necessarily
be the focus of their attention. Therefore, in this research it is important to develop and
provide integrated intervention, firstly according to the best understanding how the
perceptions, experience and impact of having two serious conditions might influence a
patient’s interpretation, adherence and response to it in the Jordanian context after ACS;
secondly, the intervention should appreciate the multiple levels at which patients’ illness
representations operate and how they direct their preferences and actions for treatment
and the self-management behaviours after discharge from hospital. Such this
understanding may enable developing and providing an effective and culturally

appropriate intervention.
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For example, patients’ illness representations (e.g. patients’ expectations about the
timeline for the effectiveness of treatment after a cardiac event) are likely to develop from
the abstract level (e.g. | will feel better once | have started the treatment) to the
experimental level (e.g. | have not yet noticed any difference since | started treatment),
while the healthcare professional focuses on the actual (It will take three months for this
treatment to start to take effect) (Leventhal et al. 2003). Therefore, the CSM-SR
dimensions were used to inform the semi-structured interviews guides in Study | and 11
to help in understanding the cognitive and emotional representations of the study-targeted
population from their perspective and their HCPs, through focusing on questions about
their needs, beliefs and knowledge of T2D and ACS, the experiences and challenges of
living with both conditions post-ACS, and how they self-manage their symptoms. Then,
in the light of the results, the appropriate theory for guiding the intervention was revised
in Chapter 7. In chapter three, the methodological design used in the study will be

presented.
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Chapter 3:  Methodology

Introduction

The methodological approach used to underpin this study the mixed methods research
design. This chapter provides an overview of and a rationale for this approach. A broad
discussion of the mixed methods approach and paradigm is presented, including its
strengths and weaknesses, before focusing on the mixed methods sequential embedded
design (MMSED) and its application to this study. A visual representation of the study
design and its application in the study is provided in Figure 3.1 and 3.2, to demonstrate
the study’s phases and the reasons behind conducting each one. The suitability of the
mixed methods design in terms of its contribution to enhancing rigour, and the ethics and
governance procedures undertaken are highlighted. Finally, in line with the overall aim
of the study, this chapter explains how a mixed method design can contribute to
knowledge and can inform policy and practice in relation to enhanced care for patients
with Type 2 diabetes (T2D) and Acute Coronary Syndrome (ACS) within Jordanian and
other healthcare settings.

3.1 Definition of mixed methods design

Mixed methods design has become increasingly common in health research over the last
two decades (Creswell & Creswell 2018). The approach involves integrating or
combining both qualitative and quantitative research paradigms to draw on and
complement each other’s strengths and weaknesses (Bowling 2009). As defined by
Johnson et al. (2007), mixed method design is a type of research design in which
a researcher combines elements of qualitative and quantitative research approaches in
terms of the type of data collected, the data collection and analysis procedures, and the
inference techniques employed to broaden and deepen understanding and for
corroborative purposes. Therefore, the term refers to any single study, series of studies or
a program of several studies that combines qualitative and quantitative data (Creswell &

Creswell 2018). From this definition it can be inferred that through the integration of
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different research findings, a more comprehensive, balanced, informed and useful picture

of the phenomena being studied is possible (Johnson et al. 2007).

3.2 Rationale for the use of a mixed methods design

Taking a pragmatic approach, researchers such as offered by a mixed methods design, to
choose the most suitable method(s) to achieve the aim of their research and answer its
questions, rather than being constrained by one method (Creswell & Creswell 2018). The
increasing popularity of mixed methods research would suggest that many researchers in
health science now recognise the value of this pragmatic approach (Scott & Briggs 2009).

The overall aim of the mixed methods design is to expand and strengthen the
conclusions of the study and consequently to contribute to the published literature.
Ultimately, mixed methods research is about increasing knowledge and the validity of
individual studies (Schoonenboom & Johnson 2017). Therefore, the design of mixed
methods study should have sufficient quality (Johnson & Christensen 2017). Teddlie &
Tashakkori (2009) illustrated that the main three advantages of using a mixed methods
design are first, that it can help the research team to achieve research objectives that a
single method or other study designs cannot; secondly, that it grants the researchers the
chance to collect data from a greater diversity of perspectives; and thirdly, that
interpretations and/or comparisons can be made across both qualitative and quantitative
methodologies, providing more robust conclusions and contributions than would be
achieved by a single method study. According to Greene et al. (1989), there are five main
purposes for mixing research methods, which, also re-indicated by Greene (2007) in page
98, These are:

1. Triangulation of research results, which seeks convergence, corroboration and
correspondence of results from various methods;

2. Development of research results, which seeks to use the research results from one
method to help inform or develop the other method, for example, using the results
of one method/phase to inform the development of sampling, designing,

implementation and measurement decisions in another method/phase;
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3. Complementarity of research results, which seeks elaboration, clarification or
enhancement of the results that emerge from one research method with those
which emerge from the other research method;

4. Expansion of research results, which seeks to extend the range of inquiry and
breadth of results by using different methods for different inquiries or
uncertainties;

5. |Initiation of research results, which seeks to reshape the research questions or
results from one method with the questions or results from the other method, to
provide new perspectives on potential frameworks and to highlight contradictions

between the results produced using different methods.

In all cases, the mixing of methods will help the research team to better answer the
research questions and collect fuller and richer information than would be possible using
a singular design (Schoonenboom & Johnson 2017). However, Creswell & Clark (2018)
clarified that the key purpose of using mixed methods is not to seek corroboration but

rather to expand understanding of results or phenomena.

3.3 The mixed methods paradigm

Every mixed methods study employs methods that are associated with certain guiding
principles and rules and that are selected by researchers to achieve the aim of the research
systematically and appropriately. Such principles are commonly known as “paradigms”
or “philosophical worldviews”. A paradigm is defined as the worldview or set of beliefs
within a community of researchers and experts in the field who share a consensus about
which questions are most meaningful and what procedures are appropriate for answering
them (Morgan 2007).

According to (Creswell & Creswell 2018; Creswell & Clark 2018), there are four
possible paradigms that are widely discussed in the literature and can be applied in mixed
methods studies: postpositivism, constructivism (interpretivism), the transformative
paradigm and pragmatism. The postpositivist paradigm is sometimes called “empirical
science” and “positivist/postpositivist”, but the term “postpositivism” refers to the
thinking that developed after the assumptions of positivism, which challenged the
traditional concept of the absolute truth of knowledge (Phillips & Burbules 2000).
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Postpositivism is a deterministic theory in which causes (probably), determines or
influences outcomes. Therefore, the issues or ideas studied by postpositivists reflect the
need to identify and evaluate the causes that influence expected outcomes, such as those
found in trials and experimental studies (Phillips & Burbules 2000). The accepted
approach of researchers within this paradigm generally is to begin with a theory, collect
data that either supports or disproves the theory then make essential revisions and conduct
additional tests; this approach is associated primarily with quantitative research and
experiments (Phillips & Burbules 2000; Creswell & Clark 2018).

Constructivism, by contrast, which is often combined with interpretivism, is
associated with qualitative research. Constructivist or interpretivist researchers believe
that individuals seek understanding of the world in which they live and work. Researchers
often rely as much as possible on the participants’ perspectives of the situation or problem
being studied in order to interpret or make a sense of the meanings individuals have about
the world (Creswell & Creswell 2018).

Transformative paradigm assumes that research inquiry must be intertwined with
politics and a political change agenda to confront social oppression at whatever levels it
occurs. Therefore, research guided by this paradigm often contains an action agenda or
target for reform that may change the lives of participants such as ethnic minorities and
individuals with disabilities (Mertens 2014).

Finally, pragmatism is a paradigm that arises out of situations, actions and
consequences rather than antecedent conditions as in the postpositivism paradigm
(Creswell & Creswell 2018). According to Patton (1990), this paradigm focuses more on
applications and solutions to problems or phenomena; in simple terms, its focus is on
‘what works’. Researchers adopting this paradigm focus on the research problem,
question and aim and use all suitable approaches available to understand the problem
(Rossman & Wilson 1985). Therefore, as this philosophy underpins mixed methods
research, many researchers adopt pragmatism as the best philosophical basis for mixed
methods studies, stressing its value when examining research problems in the social
sciences, and take a pluralistic approach to developing their knowledge about the problem
(Patton 1990; Morgan 2007; Tashakkori & Teddlie 2010). Thus, the pragmatism
paradigm opens the door for mixed methods researchers to use multiple research methods,

different paradigms and different research assumptions, as well as different procedures of
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data collection and analysis in the same study, based on whichever best meet the aim,
needs and purposes of their study (Feilzer 2010; Creswell & Creswell 2018; Creswell &
Clark 2018). Therefore, mixed methods studies are primarily associated with pragmatism
paradigm (Tashakkori & Teddlie 2010).

In the current study, the pragmatism paradigm was adopted as the overall paradigm
based on in-depth appraisal of the aim, objectives and context of the research and on best
relevant evidence in the literature. The study adopted a qualitative approach within the
interpretivist paradigm mainly in Phase One and employs a mixed methods experimental
model with different paradigms in Phase Two. Using both qualitative and quantitative
approaches under an umbrella of pragmatism philosophy allows the primary researcher
to address and acquire a greater understanding of the research problem, meet the overall
aim and objectives of the study and develop and feasibility test the proposed intervention

systematically and based on evidence.

3.4 Types of mixed methods design

Tashakkori & Teddlie (2003) demonstrated the complexity of this design by identifying
around 40 types of mixed methods design with variant terminology in the literature.
However, in a major contribution towards simplification, Creswell & Clark (2018) have

developed four core classes of mixed methods design, these are:

e The convergent mixed methods design is the most common mixed methods
approach, in which the researcher collects both qualitative and quantitative data on
the same topic, then, after analysing them separately, combines the two and
compares the results to see if the findings prove or disprove each other and to show
to what extent the data converge or diverge.

e The explanatory sequential design involves two phases of data collection: The
researcher conducts a quantitative study followed by qualitative study, and then
uses the results from the first phase (i.e. the quantitative findings) to plan or build
onto the second, qualitative phase. The overall intent of this design is to achieve a

more in-depth understanding of the quantitative results, for example by conducting
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qualitative interviews with participants after collecting survey data from them to

help explain any confusing, contradictory or unusual survey responses.

The exploratory sequential design, in which the researchers take the reverse
approach and begin by conducting the qualitative phase to explore issues with a
sample followed by a quantitative phase that can be tailored to meet the needs of
the sample being studied. Often the intent of this design is to develop and test better

measures for a targeted population.

The complex designs, in which the design can be embedded (e.g., the mixed
methods experimental design, the mixed methods case study design and the mixed
methods evaluation design). This design involves more steps and procedures than
are embodied in the previous three core designs (Creswell & Creswell 2018). Clark
& lvankova (2016) conceptualised a helpful framework for considering the main

applications of these complex designs. These are:

1. Intersecting a secondary method (mixed methods) within a primary
quantitative or qualitative research design. In this framework, a mixed method
design could be embedded as a supportive or secondary method within a
primary qualitative or quantitative design (Clark & lvankova 2016), in order
to understand the participants’ perspectives within the context of an
experimental intervention, such as a mixed method sequential embedded
design (experimental model) (Creswell & Plano Clark 2007). This is the
design that is used in this study, as will be discussed later (in section 3.5).

2. Intersecting mixed methods within another methodology. In this framework,
a mixed core design could be added to other approaches to better understand
the differences and similarities among different cases (Clark & Ivankova
2016). For example, the mixed methods case study design, which involves the
use of one or more core designs within the framework of a single or multiple
design/study (such as a case study, longitudinal research, grounded theory)
could be used to develop or generate cases based on both qualitative and
quantitative results and their integration (Schoonenboom & Johnson 2017).
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3. Intersecting mixed methods within a theoretical framework. In this
framework, a mixed methods core design could be intersected with an
established theory, often in order to call for action or research (Clark &
Ivankova 2016). For example, the aim of researchers who use a participatory-
social justice design is to assemble evidence in the form of both qualitative
and quantitative data, to give voice to participants and collaborate with them

in shaping the research (Creswell & Creswell 2018).

3.5 Mixed methods sequential embedded design (experimental model)

In this design, the researcher collects and analyses both qualitative and quantitative data
and integrates this information within an intervention trial or experimental studies
(Creswell & Creswell 2018). All imbedded design studies one of two types of data
(qualitative and quantitative) plays a supplemental role within the overall design while
the other type has a core role. Therefore, the qualitative data may be collected at the same
time or sequentially, either at a single point in time (one phase) or at multiple points in
time during the study (two phases or more) (Punch 2014), depending on the research aim
and the resources available (Creswell & Creswell 2018). Also, this design allows the
researcher to answer different research questions within the same study by collecting

qualitative and quantitative data (Hanson 2006).

Researchers who adopt this design often add the qualitative data to the intervention
trial or experiment in different ways, either before the trial/experiment begins or during
or after the trial/experiment (Sandelowski 1996). The key ideas are to carry out
exploration before the trial in order to embed the exploratory design before the
intervention trial; to embed a convergent design during the intervention trial in order to
assess the participants’ experiences of the intervention; or to add an explanatory
sequential design after the intervention trial in order to assess and follow up on the
participants and experimental outcomes (Bryman 2016; Creswell & Clark 2018).
However, the researcher should be clear and explicit about the reasons for adding the
qualitative data, as the points at which the qualitative data collection and results connect
to the intervention represent the integration points in mixed methods research (Creswell
& Creswell 2018).
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This sequential imbedded mixed methods design is very useful in research that aims
to develop an intervention and test the developed intervention in the real world, where
often a researcher must have qualitative information before the intervention trial to inform
and shape the intervention or measures, to develop an instrument or to help in selecting
the participants; sometimes this information also is needed within or after the intervention
to explain the intervention results or to follow up on the experiences of the study

participants with certain types of outcomes (Creswell & Plano Clark 2007).

Given the nature of the research objectives in this study, this design was deemed to
be the most suitable for facilitating the development of the intervention based on the
evidence and feasibility testing of this intervention in a Jordanian context. As there is a
dearth of evidence to support development and implanting of self-management
interventions for patients with both conditions after ACS globally (Tanash et al. 2017b)
and in Jordanian context particularly. The qualitative investigations were essential before
the intervention trial to identify the factors pertinent to the education and support needs
for patients with T2D and ACS, this made up Phase One of the study. The qualitative data

were then used to inform development of the intervention,

Feasibility testing of the newly developed intervention with a cohort of patients
with T2D and ACS and within the context of a single Jordanian secondary healthcare
setting using a mixed methods design made up Phase Two of the study. The complete,

two-phase process is illustrated in Figure 3.1.
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* Study Phases:
Phase (1) Qualitative investigations Phase (2) Feasibility study (Experiment)

Phase 1 Phase 2

Intervention

QUAL. before QUAN QUAN

intervention pre- et
measure measure

Overall results
&
Interpretation
based on
QUAL &
QUAN results

QUAL during
intervention

Figure 3.1: The study design (mixed method sequential embedded design (Experimental model)
Note: Qual: Qualitative data; Quan: Quantitative data

The three main criteria suggested by Teddlie & Tashakkori (2009) and Denscombe
(2014) were used to outline the application of the mixed methods design to this study.

These are:
1. Implementation (sequence)

In the MMSED-Experimental model, the researcher must decide clearly at what point in
the experimental study to collect the qualitative data (i.e. before, within or after the
intervention trials). This decision should be taken based on the purpose of this qualitative
data (Creswell & Plano Clark 2007).

In this study, and as illustrated in Figure 3.1, the qualitative data were collected in
Phase one and analysed using an interpretive approach prior to the intervention to inform
the intervention content and design. In Phase two, the qualitative data were collected at
two points, the first one during the intervention to explain the feasibility and acceptability
results of intervention elements, the second one after the intervention to follow up on the
experiences of the study participants with intervention, to evaluate their satisfaction and
get their comments about the intervention elements. The rationale for conducting a

feasibility study is discussed in Chapter 7.

2. Priority (theoretical drive)
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One of the risks associated with the mixed methods design has been reported in literature,
namely that one approach often becomes subordinate to the superior approach (Parahoo
2014). Therefore, Morse & Niehaus (2009) highlighted that all research should be
theoretically driven. They indicated that if the theoretical drive in an investigation is
focused primarily on exploration and description, it could be “qualitative” or “inductive”;

if the focus is testing and prediction, the theoretical drive is “quantitative” or “deductive”.

In the case of mixed methods, there are two components, one of which corresponds
to the theoretical drive of the overall investigation more than the other. This is referred to
as the “core” component while the other is called the “supplemental” component.
Moreover, Johnson et al. (2007) formulated that mixed methods research can have three
different drives to prioritise components as follows: (1) qualitative dominant mixed
methods research (qualitatively driven), (2) quantitative dominant mixed methods
research (quantitatively driven) and (3) equal status, which describes research methods
that fall in the area around the centre of the (qualitative-quantitative) continuum; the latter
is the logic and philosophy of often mixed methods. Researchers who adopt this
drive/philosophy are more likely to consider qualitative and quantitative approaches and
data insights as one considers most, if not all, research questions.

Although the distinction is useful in some cases, Schoonenboom & Johnson (2017)
did not recommend applying it to every mixed methods design, for several reasons.
Firstly, it may decrease the rigor of the study as the supplemental component can be
performed less rigorously within the study (Morse & Niehaus 2009). Secondly, it may
conflict with the requirement that mixed methods design should be validated in several
ways (Onwuegbuzie & Johnson 2006) and thirdly, some believe that the theoretical drive
is a feature not of an overall study, but of a single research question or, more precisely,
of an interpretation of aresearch question. For example, if a study includes multiple
phases and research questions, it might include several theoretical drives (Schoonenboom
2016).

In the current study, however, although it seems that more weight is attached to the
data that emerged from the core qualitative component before and during the intervention,
these qualitative data informed, authenticated and provided originality for the
intervention content and measures and were embedded in the pre- and post-test

quantitative data collection during the intervention. Therefore, an equal status drive
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(interactive) was considered, especially as the overall aim and objectives of this study are
focused primarily in the area around the centre of the exploration and description

(qualitative) — testing and predicting (quantitative) continuum.
3. Stage of integration (relationship)

One of the keys to a successful mixed methods study design is the effective integration
of the data collected during different phases (Greene 2007). Each mixed methods study
has at least one point of interface (or point of integration) at which the different types of
data, either qualitative or quantitative, are brought together (Morse & Niehaus 2009;
Guest 2013). Therefore, researchers employing a mixed methods design must consider
how to integrate both qualitative and quantitative data during the study in a rigorous way,

instead of simply mixing the components (Schoonenboom & Johnson 2017).

As Creswell & Creswell (2018) have outlined, this integration of the two databases
can be (merged) as in convergent methods design, (connected by building) as in
exploratory sequential design, (connected by explaining) as in explanatory sequential

design or (embedded/nested) as in the complex design.

In convergent design, the two datasets are considered to be independent or separate
during data collection and analysis stage (Creswell & Creswell 2018); whereby the two
complete datasets from both phases are interpreted and then transformed or consolidated
(Creswell & Clark 2018). In exploratory or explanatory sequential design studies, the two
datasets may be connected, with one type of dataset building on or creating a need for the
other, and the second-phase data cannot be collected until the first phase results are ready
(Creswell & Creswell 2018).

In the embedded experimental design (experiment model), the qualitative data may
be collected independently of the experiment and used to support or augment the larger
design; the data may be collected before, after or even during the experiment (Creswell
& Creswell 2018). For example, one dataset involving qualitative data may be imbedded
or nested within the intervention design (Creswell & Clark 2018). However, in the mixed
methods embedded design, it seems to be difficult to integrate the results when the two
methods are used to answer different research questions or to achieve different research
objectives in different phases, especially as purpose of conducting the embedded design

IS not to converge two different datasets collected to answer the same research question.
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Therefore, those researchers who employ an embedded design can keep the two datasets
of results separate in their study or even report them in separate papers (Creswell & Plano
Clark 2007).

More generally, the researcher can consider mixing not only at the data analysis and
results stage but also at any one or all of the following research components: the purposes
of the research, research questions, methods, approach, theoretical drive and paradigm of
the study, as well as the views of other researchers, participants or stakeholders
(Schoonenboom & Johnson 2017). It can be useful for the researcher to consider this
integration as comparing and bringing together two or more types of data on the basis of
one or more purposes. For example, the integrated result could combine a qualitative
description of the underlying process or intervention and a quantitatively

established effect of this process or intervention (Schoonenboom & Johnson 2017).

The application of the MMSED-Experimental model and how this design added
information into an interventional trial through each phase in this study is illustrated
diagrammatically in Figure 3.2. The detailed advice from the Medical Research Council
(MRC) Guideline for developing and evaluating complex interventions was taken into
account during the study (Craig et al. 2013). This guideline helps researchers to achieve
best practice by developing and testing their interventions systematically using the best
existing evidence and appropriate theory, then evaluating them using a clear phased
approach at the initial stages, starting with a series of feasibility and pilot studies targeting
all the key uncertainties in the design and intervention, and finally moving on to an

exploratory study followed by a definitive evaluation (Craig et al. 2013).

Figure 3.2 summarises the main stages of the current study, its connection to the
MRC guideline stages and the main reasons for implementing each phase in the study
(Craig et al. 2013). Based on the MRC guidelines, the process from the development to
the implementation of the intervention in practice involves a wide range of different
procedures. Therefore, according to the aim and objectives of this study, all stages of the
study lie within the first two stages of the MRC guideline only. As can be seen in Figure
3.2, the study design contributes valuable information to an intervention in a different
way, either before, during or after the intervention. According to Creswell & Creswell
(2018), the points at which the data connect to the intervention design represent

integration in this study design.
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Figure 3.2: The application of the mixed methods sequential embedded design
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3.6 Application to the Current Study

Phase One

Phase One comprised three parts:

1.

2.

A systematic review of randomised control trials, as already covered in Chapter
2.

A series of semi-structured interviews with patients with T2D and ACS was
undertaken in two Jordanian secondary care hospitals. An interpretive approach
is suited to the in-depth exploration and understanding of individuals’
perspectives, experiences and needs in relation to being diagnosed with T2D and
ACS, and this approach has been successfully used before in a previous study
with a similar population (Jo Wu et al. 2008). This is presented in Chapter 4.

Six semi-structured focus groups were undertaken with HCPs working in
secondary care with patients with T2D and ACS at two Jordanian secondary
hospitals. Their perspectives regarding current support and follow-up care
provision for patients with both conditions were explored along with the primary
needs of those patients, the challenges associated with and any suggestions for
delivering education and supportive care for those patients in the context of
Jordanian settings. This is presented in Chapter 4.

Phase Two

Phase Two comprised two parts:

1.

Intervention development: The salient factors and features identified from Phase
One were used to inform the development of the intervention, mainly in terms of
content and processes. The best available evidence and appropriate theory in
relation to teaching methods were then used to shape the main features, elements
and design of the intervention. The intervention developed through this process
was then feasibility tested. This is presented in Chapter 7.

Feasibility study: A feasibility study was conducted to examine the feasibility and

acceptability of the Diabetes Cardiac Self-Management (DCSM) Intervention for



71

a cohort of patients with ACS and T2D in the context of a single Jordanian
healthcare setting. The mixed method feasibility study used qualitative data
(fieldnotes and qualitative participants feedback) and quantitative data (such as
response rates, retention rates, protocol completion rates, missing data rates,
procedural data, pre- and post-intervention data (e.g. outcome measures and
clinical data), evaluative data and others) to achieve aim of the study. Both types
of data were analysed and interpreted simultaneously as a single dataset. The
overall results and interpretation of this feasibility study were used to determine
whether the DCSM Intervention was acceptable and appropriate for participants

and whether further testing was required.

3.7 Suitability of this Design

The MMSED-Experimental model obtained robust, rigorous and context-specific
qualitative and quantitative data that addressed the complex issue that the study entailed:
integrated self-management education and support for patients with T2D and ACS. The
three benefits of using a mixed method design identified by Creswell & Creswell (2018)
made this design appropriate given the aim and objectives of this research. Firstly, at a
general level, this design helped the research team to explore the unique perspectives of
patients and HCPs and integrated their perspectives and personal experiences into an
intervention; it also helped in evaluating the feasibility and acceptability of the developed

intervention and identified factors of practical relevance in a Jordanian context.

Secondly, at a procedural level, integrating the qualitative data collected before the
intervention into an intervention design provided a sophisticated approach to developing
a more complete understanding of the actual self-management needs of patients with both
conditions in general and within the Jordanian setting in particular; it also augmented the
intervention by incorporating the perspectives of patients and clinical professionals that
emerged from their discussion. Likewise, both the qualitative and quantitative data
integrated and interpreted in Phase Two produced a range of data about the feasibility of
the intervention in real practice, including, a comprehensive understanding of the
challenges of delivering the intervention in secondary healthcare settings. And helped to
determine whether an intervention should be subject to further testing to ensure it is

relevant to and sustainable in the intended population.
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Finally, at a practical level, both Phase One and Two offered a diverse range of
participants, whether patients or related stakeholders to the study, the opportunity to

contribute to the study.

In general, and in Jordan specifically, there is a lack of qualitative studies concerned
with the self-management behaviour of patients with T2D and ACS, coping with both
conditions and their actual needs and challenges, as indicated in Chapter 2. Also, as many
of combined self-management interventions for patients with both conditions are poorly
described and lacked a sufficient qualitative research component (Tanash et al. 2017b).
This limits our understanding of the applicability, suitability and acceptability of such
interventions for the targeted patients in Jordan. Therefore, the incorporation of
qualitative methods before the intervention was an attempt to inform intervention
development, while their incorporation within the trial was to ensure that the researcher
considers any problematic moments as well as meanings in those patients’ experiences
(Denscombe 2014). Using both qualitative and quantitative methods will also
contextualise the findings of the research (Pluye et al. 2009) and enable intervention trial
participants to provide information during the feasibility study regarding their responses
to quantitative variables (Wagner et al. 2012). This design is recommended by many
researcher (Cope 2015; Orsmond & Cohn 2015), and conducted in previous similar
studies (Hellgren et al. 2013; Vaccaro et al. 2013; Schneider et al. 2016).

There are many challenges associated with using the MMSED. However, in this
case, the main challenge of the design was its complexity and diversity, requiring the
researcher to develop knowledge and refine and acquire a range of advanced skills
covering both qualitative and quantitative research, including in-depth interviewing,
focus group moderating skills, survey design, educational skills, qualitative analysis and
using the Statistical Package for the Social Sciences (SPSS). Also, this diversity placed

more demands on the researcher and added time and expense to the research project.

Another limitation of mixed methods designs suggested in the literature is that the
intervention or design did not take full advantage of the richness of the qualitative data.
In this study this limitation was minimised by a number of strategies which ensured the

validity of the design for each phase.
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3.8 Enhancing Rigour

In order to enhance the validity (rigor) of the study, which in qualitative terms has
been defined as trustworthiness, transferability and credibility (Guba and Lincoln 1994),
an advisory group was established in Jordan at an early stage to give feedback and make
suggestions on aspects of the study as it progressed, especially as there was no patient
and public involvement (PPI) advisory group available in Jordan. The study advisory
group included two patients elected by the researcher to represent the study’s targeted
patients, two physicians and a number of experts in the field working in the study’s
hospitals. However, during the planning and development of the study the researcher was
keen to discuss the potential and importance of the research concept with them and to
include their voice as much as possible in the design of the study. After completing Phase
One, the researcher, met with them to discuss the clinical relevance of the findings. A
number of meetings via phone call or in person with members of the group ensured that
the qualitative data informed the contents and design of the intervention. These exchanges
also ensured that the developed intervention met the actual needs of patients, simulated
actual practice and was methodologically valid for generating and collecting the

necessary data.

Two advisers/collaborators were appointed at an early stage in the study; one is an
associate professor of nursing and head of nursing management in King Abdullah
University Hospital (KAUH) (I.F.), and the second is the head of the Internal Medicine
Department in the Ministry of Health of Jordan and Princess Basma Teaching Hospital
(PBTH) (S.A.). Both of them were updated in advance about the time, location and
purpose of any interviews (either with patients or with HCPs) in Phase 1 or education
sessions in Phase 2, that to maintain fidelity by checking at any time the progress in setting

and for emergency purpose if needed.

Additional steps were taken within each of the two phases to enhance the rigor of
the study. In the Phase One, firstly, the researcher adhered to the use of a framework
approach for analysing the qualitative data, which is considered to be a rigorous,
appropriate and systematic approach for carrying out qualitative analysis in nursing
research (Ward et al. 2013). The framework analysis approach is a systematic and
scientific method that helps researchers to enhance the validity of qualitative findings by
enabling them to track decisions, ensuring the original data and findings are maintained
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well and a clear and organised record of all decisions is kept (Smith & Firth 2011).
Secondly, to ensure the reliability and dependability of the data collected from
interviewees and focus groups, all interviews and focus group discussions were conducted
by the same researcher (McDougall 2000), in appropriate settings, with appropriate
participants at appropriate times. Furthermore, the same guide was used for each
interview and focus group discussion, using the same sequences of open-ended
questions/topics that were selected to be discussed (Miles et al. 2014). These guides were
also pilot-tested and revised with two patients for interviews and with a physician and a
nurse for the focus groups before commencing data collection to assess the clarity and
appropriateness of the open-ended questions and the relevance to the research questions

and expected discussion (McDougall 2000).

Furthermore, a selection of anonymised transcripts and audio recording from the
interviews and focus groups in the original language were reviewed by independent
researchers within the field of cardiovascular nursing research to clarify interpretations
and uncover bias as well as to discuss and review the final themes. The entire research
process, including data collection, data analysis and the findings of each method, was
reviewed and discussed with the study team and advisory group at various points.
Through the process of meticulous refinement which has been documented, such as using
dynamic spider thematic maps, the researcher supported the findings with quotations for
every interpretation from at least two different participants. This technique helped to
improve the study conformability and the transparency of the thema