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ABSTRACT

Helping people to “live longer and live better” is the principal goal of healthcare systems, that is,
to enhance both survival and health status. As the survival of patients with myocardial infarction
(MI) increases with effective and timely therapy, attentions turn to improving patients’ health
status, recovery and quality of life. Health-related quality of life (HRQoL) consists of broad
constructs that cover various aspects of patient life. Cardiac events, including MI often have
negative effects on HRQoL, which is an important measure, independently predicting mortality
and future cardiac events in patients with MI. It is also used as an indicator of therapeutic response
in these patients. Assessment and monitoring of cardiac patients’ health status including their

HRQoL has been highly recommended as a key measure of cardiovascular health.

The aim of this study was to examine the changes in HRQoL scores of patients over the acute
phase of MI and determine significant predictors of HRQoL immediately after experience of MI
(within a few days) and at three months after discharge from hospital. A longitudinal survey
design was used. Participants were recruited from two tertiary hospitals in South Korea. A total
of 150 study participants completed self-report questionnaires at baseline (within a few days after
the experience of MI) and at the three-month follow-up (n=136). A Korean version of the
MacNew Heart Disease Health-related Quality of Life Questionnaire (MacNew) was prepared,

evaluated for construct validity and internal consistency, and used for assessing HRQoL.

Health-related quality of life scores improved significantly at three months follow-up, compared
to baseline. Using the backward elimination stepwise regression analysis, six variables—financial
status, physical activity, diabetes, a history of stroke, history of heart disease, and the DASS
score—were significantly correlated with HRQoL of the patients at baseline. The significant
predictors of HRQoL at the three-month follow-up, included age, gender, education level, self-
assessed financial situation, diagnosis, left ventricular ejection fraction (LVEF), depression,
anxiety, stress, illness perception, and social support. The findings of this study can help identify

patients who are likely to experience diminished HRQoL after MI. Early psychological and social

XVi



support may reduce the influence of MI on patients’ function and health status outcomes. While
some factors cannot be modified or are difficult to amend, targeting the modifiable factors through
psychosocial support, financial support, and improving patients’ understanding of their disease

and recovery process may have the capacity to improve their HRQoL and enhance clinical care.
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CHAPTER I: INTRODUCTION AND BACKGROUND

1.1. Background of the study

1.1.1. Cardiovascular disease: a global challenge
Cardiovascular disease (CVD) remains the number one killer of both men and women worldwide.
The personal and economic burden of the disease is considerable, with approximately 31% of all
deaths being attributed to CVD globally (WHO 2017). Coronary heart disease (CHD) is the most
common and serious form of CVD. In 2015, of the 17.7 million deaths from CVD, 7.4 million
were attributed to CHD worldwide (WHO 2017). According to the American Heart Association,
31.9% of all deaths in 2010, that is, 1 of every 3 deaths in the United States, were caused by CHD
(Go et al. 2014), and this ratio continued in 2014 (Benjamin et al. 2017). It is expected that deaths
attributed to CHD will increase to more than 23.6 million by 2030 (Benjamin et al. 2017).
Similarly, the percentage of mortality due to CHD in the UK was considerably high at 28 percent
in 2012 (Bhatnagar et al. 2015) and it reduced slightly to 26 percent in 2015 (British Heart
Foundation 2017). In line with the international trends, CHD remains the leading cause of death
in South Korea, accounting for 58.2 deaths per 100,000 in 2016 (Korean National Statistical

Office 2017).

Nevertheless, the survival rate from CVD including CHD, has significantly increased over the
last a few decades in many high-income countries (Bhatnagar et al. 2015). This means that the
number of patients who live with CHD including myocardial infarction (MI) is continuously
increasing, which is a remarkable achievement; however, it is also important that the survivors
live a productive and quality life through maintaining and promoting cardiovascular health

(Rumsfeld et al. 2013).

1.1.2. Myocardial infarction (MI)
Coronary heart disease (CHD) is the most common manifestation of CVD encompassing a

diverse array of diseases, including unstable angina, non-ST elevation MI (NSTEMI), and MI



with ST elevation (STEMI) (Wilson & O'Donnell 2017). Angina is caused due to inadequate
blood flow of nutrients to myocardial cells (Bowdish et al. 2010), while MI is a more serious
condition (Australian Institute of Health and Welfare 2014), referred to as cardiac necrosis due to
prolonged ischaemia usually caused by the sudden complete blockage of a coronary artery by a
thrombus or plaque (Morrow & Braunwald 2016). Symptoms of MI may include feelings of
pressure, tightness, or pain on the chest or arms that may spread to neck, jaw or back, nausea,
indigestion, heartburn or abdominal pain, shortness of breath, cold sweat, fatigue, light-
headedness or sudden dizziness (McFerran 2014; Morrow & Braunwald 2016). These symptoms
are not differentiated among acute coronary syndrome (ACS) patients, but MI is differentiated
from unstable angina by changes in biomarkers, which indicate presence of myocardial necrosis
(Morrow & Braunwald 2016). Patients who show an increase in cardiac enzymes, particularly the
myocardial band fraction of creatine kinase (CK-MB) and cardiac troponin, are diagnosed with
MI (Morrow & Braunwald 2016). If there is ST-segment elevation at the 12-lead
electrocardiogram, diagnosis will be STEMI, while absence of ST-segment elevation is diagnosed
with NSTEMI, in case of presence of myocardial necrosis (Giugliano, Cannon & Braunwald
2015). Two thirds of ACS patients tend to be diagnosed with unstable angina or NSTEMI (Yang

& Steinhubl 2010).

Patients after MI—both NSTEMI and STEMI—are at higher risk of subsequent physical
consequences, such as malignant arrhythmias, reduced left ventricular function, angina pectoris
and adverse psychological reactions, particularly anxiety and depression (Benyamini et al. 2013;
Hawkes et al. 2013). Malignant ventricular arrhythmias and recurrent cardiac events increase the
risk of sudden cardiac death, shown in 15 percent of patients with CHD (Wilson & O'Donnell
2017). Some patients continue to experience angina symptoms months after their cardiac event.
The relatively poor disease prognosis, persistent disease symptoms, and associated psychological
distress affect the overall health, well-being and health-related quality of life (HRQoL) of patients

after MI (Pettersen et al. 2008).



Myocardial infarction may develop suddenly in patients without warning, disturbing many
aspects of the patient’s life. The sudden and often profound physiological and psychological
effects of the acute onset of MI along with the psychosocial impact of hospitalisation, has a
negative impact on HRQoL (Wang et al. 2014). Therefore, patients have to adjust to changes in
different aspects of their lives, such as lifestyle, employment, finances, and relationships. They
also need to learn to live with a long-term medical condition and the associated treatment
regimens (Fox 2016; Moser, Frey & Bode 2010). The Perspective Registry Evaluating
Myocardial Infarction: Events and Recovery (PREMIER) study (2011) found that one month and
six months after MI, 26.9 and 23.7 per cent of the patients experienced angina respectively
(Longmore et al. 2011). Persistent disease symptoms, invasive medical interventions, including
percutaneous coronary intervention (PCI) or coronary artery bypass graft surgery (CABG), and
associated psychological distress often adversely affect the patient’s life and overall well-being
and impact on their HRQoL. It is becoming increasingly important that the survivors of MI live
fuller and higher quality lives and enjoy their health, defined as ‘a state of complete physical,

mental and social well-being (WHO 1948)’.

1.1.3. Management of myocardial infarction
The survival rate of patients with MI has remarkably improved due to advances in medical science
and technology, such as the introduction of new thrombolytic agents and primary coronary
interventions that restore the flow of the culprit vessels in timely and effective manner (Yang &
Steinhubl 2010). The critical time for effective managements of MI is known as reperfusion in 90
minutes from onset (Fox 2016). Thrombolytic therapy, PCI, and CABG are the most common
interventions for patients with MI according to the American Heart Association (Thygesen et al.

2012).

Among these popular medical interventions, CABG is the most direct treatment, creating
alternative blood-flow pathways (Yang & Steinhubl 2010), and can reduce fatality rate,
impairment of myocardium, and additional anginal symptoms after MI (Pettersen et al. 2008).

Urgent CABG is usually recommended to patients admitted with MI combined with cardiogenic
3



shock, patients with persistent angina after infarction, those with ventricular septal defect, or free
wall rupture (Yang & Steinhubl 2010). This surgical treatment can be applied when patients show
continuous ischaemia or other severe symptoms even after non-surgical interventions (Rahman

etal. 2017).

Percutaneous coronary intervention is usually more preferable to CABG due to lower risk of
associated fatal complications (Rajamanickam & Sharma 2014). Percutaneous coronary
intervention is the process of restoring blood flow to blocked coronary arteries through insertion
of a small balloon tipped catheter. The balloon is then inflated to compress the plaque and open
the artery (Brodie & Mann 2010). The advanced drug-eluting stents in the 2000s have reduced
the need for repeated revascularisation, increasing the popularity of angioplasty as the treatment
option and decreasing CABG surgery rate (Yang & Steinhubl 2010). For patients diagnosed with
STEMI, PCI is the preferred treatment modality in many countries to minimise the risk of

subsequent heart failure and to maximise the survival rate (Fox 2016).

On the other hand, thrombolytic therapy—anti-ischaemic therapy, antiplatelet therapy, and
anticoagulant therapy—is preferred to invasive interventions for NSTEMI patients (Fox 2016).
Anti-ischaemic agents include nitrates, beta-adrenergic receptor blocking agents, and calcium
channel blockers. Antiplatelet agents, which influence activation of platelet, include aspirin,
adenosine diphosphate inhibitors, and protease-activated receptor-1 antagonists. In addition,
anticoagulants are commonly used as a treatment of MI, which include heparin, direct thrombin
inhibitors, and warfarin (Giugliano, Cannon & Braunwald 2015). These treatment modalities tend
to have different impacts on HRQoL of MI patients (Arnold et al. 2013; Chhatriwalla et al. 2015).

The effects of different treatments and interventions of HRQoL are discussed in Section 2.6.

1.1.4. Quality of life (QoL)

Quality of life (QoL) is increasingly incorporated as an outcome measure in health research. In
ancient Western culture, 'happiness' was almost the same concept as QoL in the philosophical

context (Veenhoven 2001). For instance, Aristotle, the Greek philosopher, described happiness
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as “living well and doing well” (Aristotle 1999, p. 3). According to traditional Chinese
philosophy, QoL meant harmoniously balanced Yin and Yang (Zhan 1992). The concept of QoL
was first adopted in the literature of social science in 1992 (Sullivan 2003), and the term was first
used in the field of medicine by Elkington in 1966 (Pennacchini et al. 2011). The concept of QoL
emerged in a worldwide literature database, MEDLINE, in the 1970s, mainly in biomedical
information and science articles (Walters 2009). They usually considered QoL as a subjective
evaluation and experience of life (Theofilou 2013). In the Medical Subject Headings Descriptor
Data (MeSH), the term QoL has been defined as “a generic concept reflecting concern with the
modification and enhancement of life attributes, e.g., physical, political, moral and social
environment; the overall condition of a human life” (U.S. National Library of Medicine 2018).
Since the 1980s, the concept of QoL has broadened to include various aspects of life from
economic to health status. The World Health Organization Quality of Life group described QoL
as “individuals' perception of their position in life in the context of the culture and value systems
in which they live and in relation to their goals, expectations, standards and concerns” (WHOQOL

group 1995, p. 1405).

Ferrans (1990) defined five categories for QoL, which included ‘normal life’, ‘happiness/
satisfaction’, ‘achievement of personal goals’, ‘social utility’, and ‘natural capacity’.
Additionally, the dimensions of QoL were scrutinised as ‘health and physical functioning’,
‘psychological/spiritual’, ‘social and economic’, and ‘family’. Correspondingly, the WHOQOL
group was categorised into the six domains of QoL—physical domain, psychological domain,
level of independence, social relationships, environment, and spirituality /religion /personal
beliefs (WHOQOL group 1995). Other categories of QoL were shown as cognitive functioning,
emotional functioning, psychological well-being, general health, physical functioning, physical
symptoms and toxicity, role functioning, sexual functioning, social well-being and functioning,

and spiritual/existential issues (Walters 2009).



1.1.5. Health-related quality of life (HRQoL)
The concepts of QoL and HRQoL have been frequently used interchangeably in the literature
because of overlap of the meanings (Karimi & Brazier 2016). However, HRQoL should be
distinguished from QoL by understanding its accommodation of personal health issues (Theofilou
2013). HRQoL employs more individual’s health status and reflects outcomes of illness and
related treatments (Karimi & Brazier 2016). The most popular definition of HRQoL is “those
attributes valued by patients, including: their resultant comfort or sense of well-being; the extent
to which they are able to maintain reasonable physical, emotional, and intellectual function; and
the degree to which they retain their ability to participate in valued activities within the family, in

the workplace, and in the community” (Naughton & Shumaker 2010, p. 234).

Health-related quality of life is a complex and multidimensional concept embracing self-reported
physical and mental health status, social functioning and overall satisfaction of one’s life
(Lazarewicz, Wlodarczyk & Espnes 2016). In this context, despite the broader notion, QoL can
be insufficient to describe self-perceived health status (Karimi & Brazier 2016). Thus, when the
focus is on health status, HRQoL is a more relevant concept. Assessment and monitoring of
patients’ health status that includes three domains: symptom burden, functional status, and
HRQoL, has been highly recommended by the American Heart Association and the European
Society of Cardiology as a key measure of cardiovascular health (Anker et al. 2014; Rumsfeld et

al. 2013).

In the original conceptual model presented by Wilson & Cleary (1995), HRQoL includes
‘biological and physiological variables’, ‘symptom status’, ‘functional status’, ‘general health
perceptions’, and ‘overall quality of life’. The first factor, ‘biological and physiological variables’,
is usually referred to as conventionally measured disease outcomes, while ‘symptom status’
mainly takes into account symptoms perceived by patients. ‘Functional status’ is a broader
concept, containing two previous factors. Functioning has four—physical, social, role, and
psychological—aspects about whether patients are able to carry out specific tasks. The fourth

factor of this conceptual model, ‘general health perceptions’, encompasses all three factors
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previously mentioned and is impacted by diverse factors, including sociodemographic and
physiological factors. Health-related quality of life considers patient’s perspective on satisfaction

of their general life as well as outcomes deriving from all four previous factors.

The revised version of Wilson and Cleary’s conceptual framework, developed by Ferrans et al.
(2005) also accommodates five outcomes reported by individuals; however, the first two concepts
have been modified to ‘biological function’ and ‘symptoms’. In comparison with the original
version, this conceptual framework has added causal relationships of ‘biological function’ with
‘characteristics of the individual’ and ‘characteristics of the environment’. On the other hand,
‘nonmedical factors’ which influence ‘overall quality of life’, have been removed at the revision
since Ferrans et al. (2005) pointed out that these factors could be included either in the individual
features or in the environmental features. Furthermore, examples displayed in the original
framework by Wilson & Cleary (1995), have been deleted in order not to limit the characteristics

of the concepts (Ferrans et al. 2005).

1.2. Significance of the study

In recent years, interest in HRQoL has increased in health and medical research as well as in
practice (Lazarewicz, Wlodarczyk & Espnes 2016). Health-related quality of life seems to
recompense disease outcomes, which focus mainly on mortality and rehospitalisation rates, and
provides more integral assessments of the patient’s experiences of disease and treatment
(Kawecka-Jaszcz et al. 2013). Interest in HRQoL has been paralleled by increasing recognition
of patient-centred care and the significance of the patient’s perspective on their health status after
a disease experience and/or associated medical treatment. Health-related quality of life is an
important patient-reported outcome emphasised by the new models of care that focus on high

quality, patient-centred care (Rumsfeld et al. 2013).

This is particularly important in patients with cardiac disease who often experience significant
disease burden and need to make lifelong lifestyle modification. The global rise in the prevalence

of coronary heart disease including MI (Hardoon et al. 2011) demands a better understanding of
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the disease trajectory through inclusion of patient perspectives and patient-reported measures.
HRQoL is an important indication not only for assessing disease outcomes, like death and
recurrent cardiac events but also outcomes that are important to patients, such as daily functioning
(Kawecka-Jaszcz et al. 2013). Patients with higher HRQoL are less likely to have recurrent
cardiac events and more likely to return to work after the illness compared to those with lower
HRQoL (Kawecka-Jaszcz et al. 2013). Some studies (Dal Boni, Martinez & da Silva Saccomann
2013; Sun, Buys & Jayasinghe 2014) also suggest HRQoL as an indicator of therapeutic response.
Patients with MI and their health care providers often discuss HRQoL in order to develop a shared
view of the disease and of treatment outcomes (Eriksson et al. 2013; Wingate 1995). This
understanding is important to help optimise the management of MI and assist patients to return to

a normal active life (Walters 2009).

Assessment and monitoring of HRQoL can be helpful in determining the burden of chronic
diseases, injuries, and disabilities, and provide valuable insights into the relationships between
patient-reported and disease-related outcomes. Health-related quality of life has been
recommended for consideration as a primary outcome in the determination of therapeutic benefit
(Centers for Disease Control and Prevention 2000). Information on HRQoL can play a significant
role in the clinical management of patients with cardiac disease by providing an additional and
complementary measure to the objective biomedical assessments (Hawkes et al. 2013). As such,
the contemporary interventions for MI should focus not only on improving life expectancy,
disease progression and treatment but also on symptom management, patient function, and

HRQoL (Wang et al. 2014).

Therefore, monitoring the changes in HRQoL scores and identifying factors that are significantly
associated with this important outcome should serve as a useful guide to inform health

professionals in developing and providing effective interventions to improve patient recovery.



1.3. Conceptual framework

A few conceptual frameworks have been developed primarily to explain the theoretical
underpinning of QoL. The two common conceptual frameworks are explained in the following
section. Ferrans (1990) suggests that HRQoL encompasses five different domains, including the
ability to live a normal life, happiness and contentment, goal achievement, ability to strive for a
useful and meaningful social life and having physical and mental capacity. Later, Ferrans (2005)
highlighted the multidimensionality of the concept of QoL, and suggested four interrelated
dimensions including: physical well-being, psychological well-being, social well-being, and
spiritual well-being. Although the underlying constructs are relatively similar in the existing
conceptual frameworks, the framework developed by Zhan (1992) is based on the fact that human
experiences are dynamic and complex. According to Zhan, this multi-dimensional and context-
related concept is affected by personal background factors, health-related factors and
social/cultural/environmental factors. The model takes into account many contributing factors;
these and other factors that have been identified and discussed in the review of the literature

chapter.

In order to improve patients’ disease experiences and help patients to more fully recover from
MI, health professionals should try to intervene in the factors that affect the HRQoL of these
patients (Pettersen et al. 2008). The current study aimed to promote the management of patients
with MI by understanding the factors that impact their HRQoL. This study was guided by the
revised Wilson & Cleary model of HRQoL (Ferrans et al. 2005) and the relevant literature. The
theoretical background knowledge played a significant role in informing the research questions

and design of the study.

Figure 1 presents the conceptual formwork underpinning the study. The four groups of factors
influencing HRQoL of patients with MI, were identified through a comprehensive review of the

literature. These factors are discussed in Chapter 2. Although a number of studies have attempted



to identify factors influencing HRQoL in patients with M1, studies that have examined the impact

of all these factors in one single study using robust research methods are scarce.

Demographic factors
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Disease-related
factors

Psychosocial factors

* Age

* Education level

* Employment status

* Financial status

* Gender

* Living alone /
marital status
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* Race

* Physical activity
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* Smoking

* BMI

* Severity of MI

* Symptoms

« Fatigue

* Sleep disturbance

* [llness duration

* In-hospital
complications

* Previous MI

» Comorbidities

* Anxiety
 Depression

« Stress

« Illness perception

« Coping strategies

« Overprotection

* /active engagement
* Self-care

* Self-efficacy

« Sense of coherence
* Social Support

* Type D personality

Health-related
Quality of Life

Emotional Physical Social

domain domain

domain

Figure 1. Conceptual framework developed from literature review for the current study
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1.4. Study objectives

1.4.1. Study aims
Objectives of this study are to:

1) Assess the psychometric properties of the Korean version of the MacNew Quality of Life
after Myocardial Infarction Questionnaire (MacNew) in patients with MI.

2) Assess HRQoL of patients immediately following MI (at hospital, baseline).

3) Examine the trends in changes in HRQoL of patients after the acute phase of MI (over
three-month follow-up).

4) Identify the clinical, behavioural, and demographic predictors of HRQoL of patients
immediately following MI (at hospital) and three months after discharge.

5) Examine other psychosocial factors that might affect HRQoL of patients with MI.

1.4.2. Research questions
The study aims were addressed by answering the following research questions:

1) Is the Korean version of the MacNew valid and reliable for assessing HRQoL of patients
with MI?

2) How does HRQoL of South Korean patients with MI change over time, within three
months after discharge from hospital?

3) What demographic, behavioural, and clinical factors predict HRQoL of patients
immediately after MI1?

4) What demographic, behavioural, and clinical factors predict HRQoL of patients with MI
at the three-month follow-up?

5) What other psychosocial factors, comprising depression, anxiety, stress, insomnia, illness

perception, social support, and self-efficacy predict HRQoL in this population?
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1.5. Outline of the thesis

This thesis has been prepared as a series of publications. The thesis presents a series of studies to
address the aforementioned research questions. It is composed of six chapters and further relevant
information at appendices. Chapter One presents introduction and background to the study,
providing justification for the research. Chapter Two presents reviews of the literature. Two
articles have been published in peer-reviewed journals from the review of the relevant literature,
therefore, part of the literature review chapter (Chapter 2) is presented in a preprint format. The
methodology of the study is discussed in Chapter Three. This chapter mainly contains study
setting, subjects, data collection process, measurements, data analysis and ethical consideration.
Chapter Four presents results of the validation study on the Korean version of the MacNew heart
disease health-related quality of life questionnaire, which is presented in a preprint format.
Chapter Five presents the main results of this study. The article has been accepted to a peer-
reviewed journal and is currently under the publishing process. As such, this chapter is also
presented in a preprint format. All the papers in a journal article format are presented in Appendix
E. Finally, Chapter Six discusses a comprehensive review of the major findings, suggestions for

further studies, implications and limitations of the current research.

The first chapter introduced the background of this research project including information about
major terms, significance of the study, and conceptual framework. Study objectives and research
questions were also presented in this chapter, lastly describing an overview of the thesis structure

with a figure. The review of the literature is presented in the following chapter.
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1.6. Structure of this thesis

Chapter 1: Introduction and background

Chapter 2: Literature review

[1] Correlates of health-related quality of life in patients with myocardial infarction

[2] Interventions that improve health-related quality of life in patients with myocardial
infarction

Chapter 3: Methods

Chapter 4: Results (1)

[3] Validation of the Korean version of the MacNew Heart Disease Health-Related Quality
of Life Questionnaire

Chapter 5: Results (2)

[4] Health-related quality of life and its predictors in Korean patients with myocardial
infarction in the acute phase

[5] Predictors of health-related quality of life in Korean patients with myocardial infarction

Chapter 6: Discussion and conclusion
Review and discussion
Conclusion, implications and limitations

Chapter 7: Appendices

Figure 2. Structure of this thesis
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CHAPTER 2: LITERATURE REVIEW

2.1. Chapter preface

Chapter 1 provided information about the main concepts, the significance of the study, and the
conceptual framework used for choosing factors. Moreover, it described the study’s objectives,
outlined the thesis and provided a figure of this thesis structure. In this second chapter, a literature
review of HRQoL among patients with MI, in general and in South Korea, is presented in sections

2.2 and 2.3, respectively.

Section 2.4 provides a literature review of factors that have been found to be associated with
HRQoL in patients with MI. The review was important in the development of the study
questionnaires and helped identify potential factors to be assessed and included in regression
analysis models in the current study. Section 2.4 presents an article in its preprint form, published
in International Journal of Nursing Studies (2017) Volume 73 pages 1-16. The published format
of'this article is provided in Appendix E. The International Journal of Nursing Studies was chosen
due to its scope, aims, and the peer-review process. In addition, the journal's international nature
gives authors the opportunity to convey their work to a wide audience. The International Journal
of Nursing Studies is highly ranked in nursing and its impact factor has been increasing constantly

since 2012. The journal's impact factor reached 3.755 in 2016.

Section 2.5 presents another literature review, exploring non-medical interventions that have been
found effective in improving HRQoL of patients with MI. The review helped the researcher
identify interventional factors that could influence HRQoL of patients with MI. These factors
were then assessed and controlled in the current study. The findings of this review were also
useful for discussing the implications of the current study and formulating the study
recommendations. Section 2.5 presents the article in its preprint form, published in the Quality of
Life Research (2016) Volume 25, Issue 11, pages 2725-37. The published format of this article
is also provided in Appendix E. The Quality of Life Research aims to publish a plethora of

international and multidisciplinary research, specifically about QoL in various areas. Due to its
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international and multidisciplinary nature, the Quality of Life Research gives authors the
opportunity to convey their work to a wide audience. The impact factor of this journal was also

high at 2.344 in 2016.

Finally, Section 2.6 outlines medical interventions that have been found to positively affect

HRQoL of patients with MI.

2.2. HRQoL in patients with MI

Health-related quality of life is an important measure in patients with MI, independently
predicting mortality and future cardiac events in this patient group (Eriksson et al. 2013). In the
acute phase of MI, the focus is often placed on physical health; however, after discharge from
hospital or when considering the long-term effects, HRQoL becomes a significant factor
reflecting the impact of MI on different aspects of the patient’s life (Eriksson et al. 2013). There
is a wealth of evidence to show that overall well-being and HRQoL of patients reduce after
experiencing MI (Foxwell, Morley & Frizelle 2013). This can be due to the fact that Ml is a life
threatening event, and patients after MI commonly experience adverse feelings, particularly
uncertainty and despairing emotions towards reoccurrence of symptoms (Eriksson et al. 2013). In
addition, patients are required to make lifelong lifestyle changes in order to reduce their risk of
future cardiovascular events. These changes adversely affect different aspects of patients’ life,
which are reflected in HRQoL measures. In a cohort study, Rawles, Light & Watt (1992) found
that there was a significant decrease in HRQoL scores of patients with MI 100 days after
admission compared to baseline, whereas the scores of non-MI patients remained steady
throughout the same period. Similarly, Brink, Karlson & Hallberg (2002) found that HRQoL was
negatively affected in both Swedish women and men over the period of five months after initial
MI. Although the management of patients with MI has advanced over the last a few decades, it
seems that patients with MI continue to suffer from an impaired quality of life. A more recent
study also reported that individuals diagnosed with acute MI perceived severely impaired HRQoL

at one month from the event (Ranci¢ et al. 2013).

18



The long-term impact of MI on HRQoL of patients has not been widely studied, and the findings
of the available studies are inconclusive. Results of a study showed that patients who experienced
MI had better HRQoL at six months and over than shortly after the event (Lazarewicz,
Wlodarczyk & Espnes 2016). In a longitudinal study in Sweden, Eriksson et al. (2013) examined
changes in QoL of 13 MI patients and their partners. Participants were aged 65 years or younger
and lived within the hospital catchment area. The study found a significant improvement in QoL
scores of couples over time, as measured by the SF-36 scores, at 1, 13, and 25 months after M1.
Specifically, mental health improved over time in both patients and their partners and the scores
of physical health among the patients were generally higher than their partners except at 1-month
follow-up, when partners scored higher physical health (Eriksson et al. 2013). However, Arnold
et al.’s study (2009) found that above 25% of MI patients continued experiencing a significant
decline in physical functioning over one year, as measured by the Seattle Angina Questionnaire
(SAQ). The decline in physical functioning was independent of age (Arnold et al. 2009). Yet, in
a four-year follow-up study, patients aged less than 65 years showed impairment in all domains
of QoL compared to community norms, with the largest impairments being observed in physical
functioning, role functioning, and perception of general health. In patients over 65 years; however,
mean domain scores were similar to community norms at four-year follow-up (Brown et al. 1999).
These mixed and inconclusive findings in the literature indicate a need for further longitudinal
studies to help better understand the changes in HRQoL of MI patients over time, and whether

certain subgroups of patients experience more severe and longer term impaired HRQoL.

2.3. HRQoL of patients with MI in South Korea

In line with the international trends, heart disease is a leading cause of death in South Korea. Due
to improvement in medical treatment (Kim, Jeong, et al. 2014), the mortality rate from all types
of heart disease dropped. Specifically, the figures were changed from 110.2 in men and 80.1 in
women in 1983 to approximately 60 per 100,000 in both men and women in 2012. However, the
mortality rate related to ischaemic heart disease has been on the rise again since the early 2000s

(Lee et al. 2015). For instance, compared to the mortality rate in 2004 (36.7 per 100,000), death
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from CVD increased to 52.4 per 100,000 in 2014 (Shin et al. 2016). This can be attributed to
extended lifespan, economic growth, and Westernised lifestyles in South Korea over the last few

decades (Kook et al. 2014).

The incidence rate of MI in South Korea doubled in the period between 1997 and 2007 (43.5 vs.
91.8 cases per 100,000 persons, respectively) (Hong et al. 2009). This incidence rate tended to
rise approximately by 10% per year throughout the period, with the largest increase being
observed in 2000-2002. Although the yearly incidence rate of MI has slowed since 2002, statistics
show an overall 15% increase in the incidence rate from 2002 to 2007 (Hong et al. 2009). This
increasing trend has continued up to the present time (Kim & Ahn 2015). The findings from the
Korea Acute Myocardial Infarction Registry (KAMIR) suggested that the overall incidence rate
of acute MI in South Korea decreased slightly from 2006 to 2013 due to reduction in the rate of
STEMI, while the incidence rate of NSTEMI increased steadily over the same period (Kook et al.
2014). To sum up, MI continues to impose significant socioeconomic burdens on individuals,

families and the health care system of South Korea (Kim & Ahn 2015).

In accordance with the American Heart Association guidelines (Thygesen et al. 2012), it is
common in South Korea that NSTEMI patients undergo a routine invasive therapy while patients
diagnosed with STEMI undertake early elective coronary angioplasty after successful
thrombolytic therapy (Sim, Jeong & Kang 2010). Statistics show that 75% of patients with STEMI
underwent primary coronary angioplasty from November 2005 to January 2008, which was
carried out within 90 minutes from the arrival time at the hospital, and 48.5% of patients with
NSTEMI received early invasive therapy (Lee et al. 2013). The rates of PCI performance
increased further to 96.7% in STEMI and 82.7% in NSTEMI patients in 2015 with the success

rate above 99% (Sim & Jeong 2017).

Typical pharmacological treatments of MI include antiplatelet therapy, such as clopidogrel and
aspirin for at least one year. Statins are prescribed to reduce low density lipoprotein cholesterol

(Lee et al. 2013). It is commonly reported that early statin therapy can decrease major adverse
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cardiac events and death. Recently, angiotensin receptor blockers are being administered more
often to patients with both STEMI and NSTEMI than angiotensin converting enzyme inhibitors
(ACE inhibitors) due to the troublesome side effect of cough seen in 5% to 35% of patients on

ACE inhibitors (Kook et al. 2014).

In addition to the use of advanced medical and pharmacological interventions in the acute phase
of MI, patients are now better prepared for discharge. In particular, increasingly more patients
with a cardiac event or high-risk persons are referred to a comprehensive cardiac rehabilitation
programs (CRP) in South Korea, similar to other developed countries. These advances in
treatment and management of patients with MI can have a positive influence on their disease
experience and HRQoL (Bryniarski & Klocek 2013). CRP was first introduced in South Korea in
1993 (Hong & Lee 1997), and actively evolved from 1995. However, the actual participation rate
remains extremely low, mainly because the program is provided in very few tertiary hospitals,
not actively recommended by cardiologists, and not covered by health insurance (Song et al.
2013). In addition, the program is offered only during early phase of recovery from MI. Patients
may find discordance between their personal goals and what the program aims at, indicating the
need for more integral and patient-centred CRPs, which take into account the patients’ individual
needs and circumstances (Kang & Kim 2014). Recent CRPs, offered by a few cardiovascular
centres of some tertiary hospitals, integrate consultation regarding diet, education on a healthy
lifestyle and exercise. However, the associated cost and access issues are some of the drawbacks
of the program (Song et al. 2013). Thus, only 10% of patients who need cardiac rehabilitation
participate in the program (Kim, Kim & Jeong 2009). Dropout rates are also high with more than
50% of patients who commenced a program, dropped out (Song et al. 2013). The intervention
group received Tai Chi CRP twice a week for six months, while the control group only received
routine care without other CRPs. Many participants in the intervention group found hard to attend

to both sessions in a week due to personal reasons (Song et al. 2013).

In South Korea, patients with MI mostly receive education about their medications and diet, and

they are provided with an educational leaflet at the time of discharge. The patients are advised to
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visit the outpatient department one or two weeks after discharge for a follow-up check. They then

return for regular check-ups once every two or three months.

There is little known about the experiences of South Korean patients with MI during their
recovery. A study that aimed to explore this phenomenon through a qualitative approach (Kang
& Kim 2014) suggested the following six themes: getting to know about their illness, getting
motivated for behaviour change, putting an effort into health behavioural change, having
difficulties maintaining health behaviour, developing coping strategies to cope with the changes,
and the need for a tailored education. The study concluded that as post-MI patients make efforts
to return to their normal life after discharge from hospital, it is important that health professionals

help the patients set realistic goals for their health (Kang & Kim 2014).

2.4. Correlates of health-related quality of life in patients with myocardial

infarction: A literature review

Publication reference:
Kang, K., Gholizadeh, L., Inglis, S.C. & Han, H.-R. (2017), 'Correlates of health-related quality
of life in patients with myocardial infarction: A literature review', International Journal of

Nursing Studies, vol. 73, pp. 1-16. https://doi.org/10.1016/].ijnurstu.2017.04.010

24.1. Abstract
Background: By the increasing emphasis on health-related quality of life in patients with

myocardial infarction, it is necessary to explore factors that affect HRQoL in this population.

Objectives: This study aimed to identify correlates of HRQoL in patients with MI.

Design: A literature review of the factors that affect HRQoL in patients with MI (1995-2016).

Data Sources: Three main databases—CINAHL, MEDLINE and PsychINFO—were searched to

retrieve relevant peer-reviewed articles published in English.

Review methods: In consultation with a medical librarian, we identified relevant MeSH terms and
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used them for searching the literature: health-related quality of life/quality of life/HRQoL/QoL,
myocardial infarction/heart attack/MI and predict*/factor. Data elements were extracted and

narratively described variables synthesised into four categories.

Results: A total of 48 studies met the inclusion criteria and were included in the review. Correlates
of HRQoL in patients with MI were identified in the following categories: demographic,
behavioural, disease-related, and psychosocial factors. Specific correlates included age and
gender-identity for demographic factors; physical activity and smoking for behavioural factors;
severity of MI, symptoms, and comorbidities for disease-related factors; anxiety and depression

for psychosocial factors.

Conclusions: Identifying correlates of HRQoL can help identify patients who are at risk for poor
HRQoL in the recovery or rehabilitation stage of post-MI. Future intervention should focus on
adjustable correlates, such as behavioural and psychosocial factors to promote HRQoL among

patients after experiencing MI.

2.4.2. Introduction

Myocardial infarction (MI) is the most frequent manifestation of coronary heart disease (CHD)
and one of the leading causes of death worldwide (Saeed, Niazi & Almas 2011; Wang et al. 2016).
The life-threatening nature of the disease, the need for long-term lifestyle changes and medical
regimens after MI (Boersma et al. 2006) often result in reduced health-related quality of life

(HRQoL) among patients (Kang et al. 2016; Wang et al. 2014).

Health-related quality of life is a multidimensional concept that examines the physical, emotional,
and social impacts of a disease/ illness on the patients’ life (Sertoz et al. 2013). One of the most
popular patient-reported outcomes, HRQoL is used as a means of assessing the overall well-being
of patients in the recovery stage of MI (Lidell et al. 2014; Wang et al. 2014). In particular, HRQoL
provides a patient-centred assessment of one’s health condition (Norris, Hegadoren & Pilote
2007), which in turn, can be used to evaluate an individual patient’s experience and to predict the

reoccurrence of cardiac events, rehospitalisation, and mortality (Rumsfeld et al. 2013). Thus, the
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American Heart Association recommends that the assessment of HRQoL needs to be included as
one of the routine evaluations of health status among patients with cardiovascular disease

(Rumsfeld et al. 2013).

By the increasing emphasis on HRQoL in patients with CHD, in particular MI (Rumsfeld et al.
2013), it is necessary to explore factors that affect HRQoL in this population. Knowledge about
these factors may help identify patients who are likely to experience poor HRQoL at the time of
hospital admission and during recovery and hence, provide a window of opportunity to eventually

improve clinical outcomes associated with MI (Hawkes et al. 2013).

To the best of our knowledge, there are no reviews integrating correlates of HRQoL in patients
with MI. This study was designed to collect, review and critically synthesise the results of research

on factors affecting HRQoL in patients with MI.

2.4.3. Methods

A comprehensive electronic search was performed for this narrative literature review, using
CINAHL, MEDLINE and PsychINFO databases. In consultation with a medical librarian, we
identified relevant MeSH terms and used them for searching the literature: health-related quality
of life/quality of life/HRQoL/QoL, myocardial infarction/heart attack/MI and predict*/factor.
Only peer-reviewed studies published in English were searched. To ensure relevancy of the
studies, articles were restricted to those published in the last 20 years, from 1995 to July 2016.
This was because the management of MI and assessment of HRQoL has drastically improved

over the past two decades.

Study Selection

A total of 640 articles were identified from the database searches. Ninety articles were removed
as duplicates. The title and abstract of the remaining 550 articles were reviewed. Articles were
included: 1) if study subjects were patients with MI exclusively; 2) if a dependent variable was
HRQoL; 3) if a study examined factors or predictors of HRQoL; and 4) they were peer-reviewed

articles. Irrelevant articles, scientific letters, posters, studies of validation or reliability of
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measurements or qualitative studies and articles published in languages other than English were
excluded. One author extracted articles according to the predetermined inclusion and exclusion
criteria, and results were discussed with the other authors for accuracy of the extracted articles.
The selection process led to inclusion of 48 articles for the review. One additional article was
identified through manual searching of the reference lists of the included studies, increasing the
number of the articles for full-text screening to 49. After excluding one irrelevant study of a

medical intervention, the total number of the reviewed articles was 48 (Figure 3).
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A
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v

Studies retrieved
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A
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Studies screened by full-texts
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\4

Studies included in the review
(n=48)

Figure 3. The process of article selection

Data extraction and quality assessment

A pre-developed table template (Table 1) was used for data extraction, and extracted data were
examined, compared, discussed and agreed with the other authors. Data elements were extracted
and narratively described variables synthesised into four categories. Data of study characteristics

were countries where the studies were conducted, study designs, sample size, mean age, MI
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diagnostic criteria, tools that assessed HRQoL, instruments examined variables, follow-up

periods and factors that affected HRQoL in patients with MI.

The quality of all included articles were evaluated and rated using the Quality Assessment Tool
for Quantitative Studies of the Effective Public Health Practice Project (EPHPP) (National
Collaborating Centre for Methods and Tools 2008). This tool comprises six criteria—selection
bias, study design, confounders, blinding, data collection method, and withdrawals and dropouts.
Each section rates ‘strong (1)’, ‘moderate (2)’ and ‘weak (3)’. Then, the global rating for the paper
and the final decision of the reviewers can be determined as ‘strong (1)’, ‘moderate (2)” and ‘weak
(3)’ (National Collaborating Centre for Methods and Tools 2008). The final scores of the articles
included in the current review are presented in Table 1. Using EPHPP, the articles were scored
‘weak’ if they did not use a randomisation method or if withdrawals and drop-outs, including
percentages, were reported. However, these studies were not excluded, since observational studies

were suitable to examine factors affecting HRQoL and randomisation was not needed.

2.4.4. Results

The studies were conducted mostly in European countries (n=33; 6 studies each in Sweden and
the UK, 4 in the Netherlands, 3 in Poland, 2 in Norway, and 1 study each in France and Hungary)
including one multinational study that included data from 18 European countries. In addition,
there were 10 studies undertaken in the USA, 3 studies conducted in Canada, and one international
study involving the USA and Spain. Of the 48 studies, 28 studies used cohort, longitudinal,
prospective designs, or a combination of them, whereas 10 studies applied a cross-sectional design.
Two studies did not report the study design explicitly; however, these studies were prospective in
nature in that the participants of these two studies were followed for three months (Mayou et al.
2000; Williams et al. 2012) or up to a year (Mayou et al. 2000). Among the ten cross-sectional
studies, the time since MI was not reported in two studies, whereas the other studies reported the
time since an MI event. Apart from the cross-sectional studies, the follow-up period of 31 studies
was less than 12 months, ranging from one month to one year; seven studies followed up with the

study participants for longer than a year, including one with a follow-up period of 10 years. The
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sample size of the included studies varied from 27 to 3,432 participants, whose age ranged from
21 to 98 years of age. Four studies exclusively examined female patients, while one study included
male patients only. Excluding these five studies, the proportion of male participants in the

remaining 43 studies was 60% or more.

Correlates of HRQoL were studied in the following four main categories: demographic,
behavioural, disease-related and psychosocial factors. As such, the following section describes
each category of factors affecting HRQOL of MI patients. Table 1 summarises characteristics of

the studies included in the review.
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Table 1. Summary of the study characteristics

1** Author Study design Sample N (male %) HRQoL Variables examined Follow-up Key findings EPHPP
(year) Mean age (SD) Assessment (Instruments) period score
Study sites
/Country MI diagnostic criteria
Alsen et al. Longitudinal N=155(72.3%) SF-36 Fatigue (MFI-20) 2 years The physical and mental dimensions of HRQoL two 3
(2013) years after MI was predicted by experienced general
/ Sweden A single centre 67.0 (9.0) fatigue at four months (p<0.01).
Acute MI
Arnold et al. Prospective cohort ~ N=2693 (67.0%) SF-12, SAQ Age, sex, race, depression 1 year Older patients reported higher SAQ HRQoL scores 1
(2014) (PHQ-9), financial difficulties, one year after acute MI than younger patients (<50
/ USA Multi-centre 59.9 (11.9) current smoking, Stress (PSS), years) (p<0.001). Patients with depressive symptoms,
angina financial difficulties, female sex, current smoking
Biomarker evidence of (p<0.001 respectively), elevated chronic stress levels
myocardial necrosis and (p=0.001), more angina before their MI (p=0.004),
prolonged ischaemic and non-white race (p=0.017) reported lower follow-
signs/symptoms or up HRQoL.
electrocardiographic changes
during the initial 24 hours of
admission
Baas (2004) Ex post facto and N=84 (69.0%) The Index of Self-care resources (SCRI- 3 to 6 months  The relationship between HRQoL and self-reported 3
/ USA correlational 61.0 (11.0) Well-Being Availability), self-care activity level was significant (r=0.24). Self-care
knowledge (SCRI-Needs), knowledge and resources had a low relationship with
Multi-centre Not reported activity level (HAP) HRQoL.
Beck et al. Prospective cohort  N=554 (28.7%) SF-36, EuroQol  Depression (BDI), age, in- 6 months and  Older age and higher levels of depression predicting 1
(2001) 60.9 (12.0) hospital complications 1 year worse QoL. Shock in-hospital predicted improved
/ Canada Multi-centre physical QoL, at both six months and one year.

Acute MI (Q or non-Q wave)

29



Bengtsson et al.
(2001)
/ Sweden

Benyamini et al.

(2013)
/ Israel

Boersma et al.
(2006)

/ Netherlands

Boersma et al.
(2005)

/ Netherlands

Brink et al.
(2012)
/ Sweden

Comparative

A single centre

Longitudinal,
prospective cohort

Multi-centre
Longitudinal

A single centre

Longitudinal

Two centres

Longitudinal
follow-up

Two centres

SF-36, Cardiac
Health Profile

N=60 (80.0%)
58.0 (7.4)

No previous history of MI
and either 1) ECG with a
pathological Q-wave in two
parallel leads or 2) typical
symptoms and a biochemical
marker or 3) suspect ECG
changes and a biochemical
marker.

N=540 (86.0%) SF-36
52.1(8.4)

First acute MI

N=46 (89.1%) MacNew

56.4(8.2)

Not reported

N=113 (74.3%) MacNew

54.1(10.3)

Not reported

N=145 (70.3%) SF-36
64.4 (9.4)

Not reported

Age, angina (CCS score) 6 months
Depression (BDI), anxiety (the 10 years
State Subscale of STAI), MI

severity (infarct location and

Killip class)

Goal self-efficacy(a three-item 4 months
questionnaire)

Presence of anginal complaints 4 months
(a self-report NYHA measure),

social support (MSQ-H)

General Self-efficacy (GSE) 2 years

Patients below the age of 59 years improved in
physical HRQoL (p=0.002) only, whereas patients
over 59 years improved significantly in both the

physical (p=0.030) and the mental HRQoL (p=0.006).

Higher symptom scores predicted low physical
HRQoL (p<0.001).

Depression (p<0.05) and anxiety (p=0.05) were
directly related to poorer QoL 10 years later. Their
QoL was found to be unrelated to the severity of the
initial ML

Greater self-efficacy was significantly related to the
both physical and social HRQoL (p<0.05).

Significant predictors of a low HRQoL scores were
presence of anginal complaints (p=0.05), low
perceived adequacy of social support (p<0.01).

General self-efficacy measured four months after MI
was positively related to HRQoL after two years
(physical: p<0.05, mental: p<0.01).
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Brink et al.
(2005)

/ Sweden

Brink et al.
(2002)

/ Sweden
Bucholz et al.
(2011)

/ USA

Longitudinal

A single centre

Longitudinal

A single centre

Prospective

Multi-centre

N=98 (66.3%)
Women=71.4 (8.7)
Men=64.6 (9.8)

First-time acute MI

N=114 (67.5%)
Women=72.2 (8.6)
Men=65.4 (10.1)

First-time acute MI

N=2264 (68.1%)
Living alone=62.7 (13.5)

Not living alone=59.3 (12.3)

AMI confirmed by cardiac
enzymes, and prolonged
ischaemia or
electrocardiographic ST-
segment elevation changes.

SF-36

SF-36

SF-12, SAQ

Depression (HAD), fatigue
(SHC)

Depression (HADS), health
complaints, coping strategies

(GCQ)

Living alone

1 year

5 months

1 year

Depression at one week after an acute MI predicted
women’s physical HRQoL at one year (p<0.01) and
depression at five months were correlated with both
physical and mental HRQoL (p<0.01). Depression at
five months and fatigue were predictors of men’s
physical HRQoL (p<0.01) and depression at 1 week
was a predictor of men’s mental HRQoL 1 year after
MI (p<0.01).

Depression (p<0.01) and the coping strategy (p<0.05)
were found to be negatively and significantly
associated with physical HRQoL, and the coping
strategy (p<0.01) as well as the variable health
complaints (p<0.001) with mental HRQoL.

Living alone appears to be associated with poorer
QoL at 1 year after MI (p<0.001).
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Bucholz et al.
(2014)

/ USA, Spain

Coyne et al.
(2000)

/ USA

De Jonge et al.
(2006)

/ Netherlands

Prospective,
observational

Multi-centre

Cohort

Multi-centre

Longitudinal,
prospective cohort

Multi-centre

N=3432 (32.9%)
48.0

SF-12, SAQ

Acute MI was confirmed by
the presence of elevated
cardiac enzymes (troponin or
creatine kinase) and
supporting evidence of
myocardial ischaemia,
including at least one of the
following: symptoms of
ischaemia; ECG changes
suggestive of new ischaemia;
or other evidence of
myocardial necrosis on
imaging.

N=1848 (79.0%) Combination of
59.5 DASI, MLHFQ,
and SF-36
The Global Utilisation of
Streptokinase and Tissue
Plasminogen Activator for
Occluded Coronary Arteries
(GUSTO)-recorded MI
N=421(79.6%) RAND 36
61.0(11.4)

Chest pain for at least 20
minutes, creatine kinase
concentration 100% higher
than normal or creatine
kinase MB fraction greater
than 10%; or the presence of
new pathological Q wave on
the ECG in at least two leads.

Perceived social support (ESSI)

Infarct artery patency (TIMI
flow grade), LVEF (Left
ventriculograms)

Depression (CIDI-Auto)

1 year

2 years

1 year

Patients with low social support continued to have 3
lower QoL at 12 months (P<0.01).

LVEF was significantly related to physical (P=0.021) 3
and social (P=0.014) function, psychological well-

being (P=0.042), and perceived health status

(P=0.024). Infarct-related artery patency was not

directly related to any HRQoL outcome.

Patients with post-MI depression had a significantly 2
poorer HRQoL at 12 months after the MI than
patients without a post-MI depression (p<0.001).
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Dickens et al.
(2006)

/UK

Doerfler et al.
(2005)

/ USA

Ecochard et al.
(2001)

/ France
French et al.

(2005)
/ UK

Prospective cohort

Multi-centre

Cross-sectional

A single centre

Prospective

Multi-centre

Prospective

A single centre

N=314 (63.0%) SF-36 PCS

57.6 (11.2)

First MI

N=52 (69.2%) MOS-20

57.7(12.0)

History consistent with
ischaemic symptoms and
electrocardiogram changes
with ST elevation or
depression of at least | mm
in 2 contiguous leads with
positive cardiac enzymes.

N=671 (84.5%) NHP
Women=63.6 (13.4)

Men=57.9 (11.2)

Acute MI

N=194 (73.2%) QLMI
63.3 (10.6)

Acute MI

Depression and anxiety
(HADS)

PTSD (PSS, IES)

Myocardial dysfunction and
coronary stenosis (Maximal
Killip class)

Illness perception (IPQ),
Anxiety and depression
(HADS), gender, smoking
status, rehabilitation
attendance, living alone,
previous MI, employment
status

6 and 12
months

3 to 6 months

1 year

6 months

Depression and anxiety at 6 months continued to
contribute significantly to physical HRQoL at 12
months (p<0.0005). Depression and anxiety right
before the first MI did not predict the physical
HRQoL 12 months later.

Higher depression scores were associated with poorer
QoL (p<0.05).

Impaired QoL was not associated with the initial
Killip class.

For emotional HRQoL, anxiety and depression
emerged as the only significant predictors. For both
physical and social HRQoL, depression emerged as
the only significant predictor. For all three HRQoL
scales, illness perception was related to emotional
(p=0.05), physical (p=0.051), and social HRQoL (p
=0.044). Of the categorical variables, only
employment status was related to any HRQoL scale
(p=0.002).
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Ginzburg et al.
(2011)

/ Israel

Hawkes et al.
(2013)

/ Australia

Ho et al. (2008)

/ USA

Prospective

Multi-centre

Randomised
controlled trial

Two centres

Prospective cohort

Multi-centre

N=173 (84.0%) SF-36
Recovered/resilient

group=54.0 (8.2)

Chronic group=54.7 (9.6)

Acute stress disorder (SASRQ),
PTSD (PTSD Inventory)

Typical clinical
symptomatology,
electrocardiographic
evidence of MI and typically
elevated serum levels of
myocardial enzymes

N=294 (79.0%) SF-36 Age, alcohol intake, health

60.5 (10.7) behaviours (the Active
Australia Survey, a 5-item

Newly diagnosed MI measure of physical activity
intention), self-efficacy (a 10-
point scale), smoking,
depression and anxiety
(HADS), social support (ESSI)

N=2498 (67.0%) SAQ Age

60.9 (13.0)

Biomarker evidence of
myocardial necrosis and
clinical evidence of an acute
MI during the initial 24 hours
of admission, prolonged (>20
minutes) ischaemic signs /
symptoms or
electrocardiographic ST
changes.

8 years

6 months

12 months

HRQoL at 8 years was inversely correlated with the
severity of acute stress during their hospitalization
(p<0.01), PTSD approximately 7 months after their
admission (p<0.001), and PTSD approximately 8
years after their MI (p<0.001).

Older age (p<0.001), lower confidence levels
(p<0.001), no intention to be physically active
(p<0.001), and greater sedentary behaviour (p=0.001)
were strong independent predictors of lower physical
HRQoL. Younger age (p=0.01), depression
(p<0.001), lower social support (p=0.001) and greater
sedentary behaviour (p=0.01) were predictors of
lower mental HRQoL.

Increasing age was associated with better HRQoL at
12 months (p<0.0001).
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Hosseini et al.
(2014)

/ Iran

Joekes et al.
(2007)

/ Netherlands

Kim et al.
(2015)

/ S. Korea

Kristofferzon et
al. (2005)

/ Sweden

Prospective cohort

Two centres

Longitudinal
dyadic

Two centres

Descriptive
correlational

A single centre

Cross-sectional
and descriptive-
comparative

A single centre

N=196 (74.0%)
55.8 (11.1)

Acute non-fatal MI, MI from
the results of coronary
bypass graft surgery or
angiography was excluded

N=73 MI patients (86.0%)
and their partners
Male=54.7 (9.8)
Female=55.3 (8.8)

Not reported

N=105 (79.0%)
65.0 (10.9)

LVEF at less than 50%

N=171 (56.7%)
Women=76.8 (11.6)
Men=71.3 (12.1)

Not reported

SF-12

MacNew

MLHFQ

SF-36, QLI-C

Depression (BDI), Anxiety
(STAI)

Overprotection and active

engagement (subscales from a

questionnaire measuring
support styles), chest pain,
illness duration

Gender, monthly income,
NYHA class and symptoms
(Friedman-Heart Failure
Symptom Checklist)

Gender

5 years

3and 9
months

12 months
and over after
the initial
cardiac event

1 month

The association of depression and poor QoL survived
in the model (p<0.0001). Only a trend of lower
physical HRQoL score with anxiety was observed
(p=0.004).

When partners had been more overprotective, patients
reported worsening physical HRQoL 9 months later
(p<0.05). More active engagement perceived by the
patient significantly predicted enhanced emotional,
social and global HRQoL (p<0.05). Illness duration
was associated with reduced social HRQoL
(p=0.006). Patients who experienced chest pain
reported lower emotional, physical, social and global
HRQoL (p=0.000).

Patients who were female, with low income, and had
greater functional limitation and more symptoms had
worse HRQoL (p<0.001).

Women reported significantly lower HRQoL than
men in both the physical (p=0.01) and mental
(p=0.007) components of the SF-36 and the QLI
(p=0.04).
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Lane et al.
(2001)

/UK

Lane et al.
(2000)

/ UK

Leiftheit-Limson
etal. (2012)

/ USA

Cohort

Two centres

Cohort

Two centres

Prospective

Multi-centre

N=257 (75.0%)
61.6 (11.4)

Typical ischaemic chest pain
lasting at least 20 minutes,
presence of new pathological
Q waves on the
electrocardiogram, a peak
creatinine phosphokinase
level >1.5 times the normal
limit, or a CK-MB
(myocardial isoenzyme of
creatinine phosphokinase)
value >25 IU/litre or >5% of
a simultaneous creatinine
phosphokinase value
exceeding the normal limit.

N=263 (75.3%)
61.9 (11.4)

Typical ischaemic chest pain
lasting at least 20 min;
presence of new pathological
Q-waves on the
electrocardiogram; a peak
creatinine phosphokinase
level greater than 1.5x the
normal limit, or a CK-MB
(the myocardial isoenzyme of
CK) value >25 U/l or > 5%
of a simultaneous CK value
exceeding the normal limit.

N=1951 (67.0%)
60.9 (13.0)

Acute MI with increased
troponin or creatine kinase-

COOP chart Depression (BDI), anxiety
system (STAI), Living alone, severity
of infarction (Peel Index score)

Dartmouth Depression (BDI), anxiety

COOP charts (STAI), severity of infarction
(Peel Index score), previous
exercise behaviour,
demographic characteristics
(gender, partner status, living
alone, and employment status)

SF-12, SAQ Social support (ESSI)
(QoL subscale)

12 months

4 months

1,6,and 12
months

Symptoms of depression (p=0.001) and anxiety 2
(p=0.008) predicted 12-month QoL among survivors,

as did living alone (p=0.001), and indices of disease

severity (p=0.001).

Baseline depression score (p=0.001), anxiety 1
(p=0.001), and previous exercise behaviour (p=0.003)
correlated significantly with QoL. QoL was also

positively associated with being male, having a

partner, not living alone, and being employed

(p<0.05). The higher the Peel Index score, the poorer

the QoL (p=0.001).

Patients with persistently high support experienced 3
higher disease-specific QoL (p<0.001) and general

physical (p<0.001 at 1 month, p=0.049 at 6 months,

and p=0.006 at 12 months) and mental functioning
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Lidell et al.
(2015)

/18 European
countries

Mayou et al.
(2000)

/UK

McBurney et al.
(2002)

/ USA

Norekval et al.
(2010)

/ Norway

International
cross-sectional

Multi-centre

Not reported

Two centres

Cross-sectional

A single centre

Survey

A single centre

MB levels and (>20 min of
ischaemic symptoms or
electrocardiographic ST
changes.

N=452 (0.0%)
61.0 (11.8)

Not reported

N=344 (73.0%)
632

Daily screening of
biochemistry records for
requests for cardiac enzyme
and electrocardiographic
tests

N=200 (68.0%)
63.4(13.1)

Acute MI (International
Classification of Diseases-9
code 410)

N=145 (0.0%)
72.0

International Classification
of Diseases-9 code 410

MacNew

SF-36

SF-12

WHOQOL-
BREF

Socio-demographic factors
(marital status, BMI,
managerial responsibility)

Depression and anxiety
(HADS)

Patient and disease
characteristics (age, personal
history, comorbidities, and
rehospitalisation)

Sense of coherence (SOC-29)

6 months

3and 12
months

7 months

6 months

(p<0.001) across time points.

In the Northern Europe region, physical HRQoL was
predicted by marital status (p<0.02), and social
HRQoL by managerial responsibility (p<0.01) in the
Eastern Europe region including Hungary, Poland,
Russia, and Ukraine. Emotional HRQoL was
predicted by marital status (p=0.02), and physical
HRQoL by BMI (p=0.02) in the older age group.

Patients who had been distressed at baseline had a
significantly worse outcome at both 3 months and 1
year on all dimensions of the SF-36 than non-
distressed patients (p<0.05).

History of chronic heart failure (p=0.02) and transient
ischaemic attack (p=0.04), the total number of other
illnesses (p=0.001), and rehospitalisation due to heart
disease (p<0.001) were related to lower physical
HRQoL. Age (p=0.006) was related to lower mental
HRQoL.

There was a significant difference between all sense
of coherence groups on overall QoL (p<0.001). The
significant positive relationships between SOC and
all QoL domains at three months to five years after
MI remained stable at a follow-up after six months
(p<0.001).
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Norris et al.
(2007)

/ Canada
Oginska-Bulik
(2014)

/ Poland

Oldridge et al.
(1998)

/ Canada
Pettersen et al.
(2008)

/ Norway

Rafael et al.
(2014)

/ Hungary

Prospective cohort

Multi-centre

Cross-sectional

Two centres

Randomised
controlled trial

Multi-centre

Cohort

Multi-centre

Descriptive
correlational and
cross-sectional
survey

A single centre

N=486 (79.0%)
Women=66.0

Men=59.0

Q or non-Q wave acute MI
N=86 (72.1%)

60.5 (10.1)

Not reported

N=201 (89.0%)

53.2(9.0)

Acute MI

N=408 (71.0%)
66.0 (12.0)

Acute MI, defined as codes

121 and 122 in the
International Statistical
Classification of Diseases
and Related Health
Problems, tenth revision

N=97 (69.1)
56.1(10.1)

The basis of the
electrocardiogram and
subsequent enzyme rise

SF-36

Life
Satisfaction
Questionnaire

QLMI, Quality
of Well-Being
Scale, Time
Trade-off

SF-36

WHO Well-
Being Scale

Gender

Personality type (DS-14 scale),
age, gender

Baseline cardiovascular risk

Socio-demographic factors,
medical records

Depression (BDI), anxiety
(STAI-T), vital exhaustion
(MQ), sleep disturbance (AIS)

1 year

The mean
time since MI
was 2.81+
2.62 years.

8-week and
12-month
follow-ups

2.5(SD 0.2)
years

8.5 days after
MI on
average (3—14
days)

Significant gender differences were found for worse
HRQoL among women at both baseline and 1-year
post-acute MI compared to men (p<0.05).

Subjects with D type of personality showed lower
QoL compared to non-type D subjects (p<0.05).
Gender was also not related to HRQoL. Those
younger than 58 years showed a slightly higher
HRQoL compared to those older than 58 years
(p<0.05).

More improvement in HRQoL was associated with
the absence of a previous MI, absence of angina, less
smoking, and higher exercise tolerance as well as the
absence of shortness of breath at 8 weeks (p<0.05)
and 12 months (p<0.04).

Age, time since the index MI, COPD, previous MI,
and stroke predicted physical HRQoL in women
(p<0.02). Education, COPD, infarct localisation, and
subsequent MI predicted physical HRQoL in men
(p<0.02). Smoking status, education, and Q-wave MI
were determinants for mental HRQoL in men
(p<0.02).

Vital exhaustion (p<0.0001) and anxiety (p<0.05)
were found to have a significant correlation with
subjective QoL.
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Rankin et al.

(2003)
/ USA
Saeed et al.
(2011)

/ Pakistan

Sakai et al.
(2011)

/ Japan

Sertoz et al.
(2013)

/ Turkey

Repeated measure
descriptive

Multi-centre

Cross-sectional

A single centre

Prospective cohort

Multi-centre

Cross-sectional

Multi-centre

N=30 (0.0%)
65.0 (12.8)

Not reported

N=80 (61.0%)
Age group (years)
45-50=14.0%
50-55=47.0%
56-60=39.0%

The first MI by a consultant
cardiologist, excluding silent
MI

N=215 (100.0%)

No post-discharge depressive
symptoms=62.0 (10.0)
Post-discharge depressive
symptoms=59.0 (11.0)

Ischaemic chest discomfort
lasting at least 30 min;
electrocardiographic
changes, such as elevation of
ST segment, abnormal Q-
wave, and inverted T-wave;
and elevated serum creatine
phosphokinase that was more
than twice the normal upper
limit.

N=998 (79.2%)
57.4(10.1)

Chest pain or shortness of
breath, ST segment elevation,
loss of R waves, and/or new

SF-36, QLI-C

WHOQOL-
BREF

SF-36

WHOQOL-
BREF

Social support (PSP),

psychological distress (POMS),

cardiac functional status
(DASI)

Type D personality (DS-14)

Post-discharge depressive
symptoms (MHI-5)

Depression (BDI), comorbid
medical conditions, age

1 year

Not reported

6 months
post-
discharge

Not reported

Social support (p=0.014) and mood states (p=0.034)
were the only predictors of QoL for women. Cardiac
functional status did not explain a significant
proportion of the variance.

Higher scores on type-D personality had a negative
impact on QoL in MI patients (p<0.001).

The presence of depressive symptoms at 1 month
after discharge adversely affected the recovery of
HRQoL at 6 months (p<0.05).

Both depression and comorbid medical conditions
were found to have a negative impact on QoL of post-
MI patients (p<0.03). Increasing age had a negative
effect on both the physical (p<0.01) and social
(p<0.0001) domains of QoL.
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Uchmanowicz
etal. (2013)

/ Poland

Wang et al.
(2016)

/ Singapore

Prospective

A single centre

Cross-sectional
correlational

A single centre

pathological Q waves,
elevation of creatinine
phosphokinase-MB
exceeding the normal limit or
elevation of creatinine
phosphokinase, serum
troponin T or I to > 2 times
normal

N=120 (63.0%)
62.5(9.8)

a positive troponin blood test
and electrocardiographic
changes (ST-segment
elevation, ST-segment
depression, or T-wave
inversion)

N=128 (89.8%)
55.4(9.5)

At least two of the following
three conditions, including
typical ischaemia chest pain,
elevated cardiac enzyme
levels in the serum, usually
creatine kinase-myocardial
band, and typical ECG
changes of the pathological
Q-wave that are consistent
with ischaemia

SF-36 Diabetes, demographic and 6 months
clinical variables

SF-12v2, Depression and anxiety The length of

MIDAS (HADS), monthly household diagnosis of
income, ex-smoker, alcohol MI ranged
user, hypertension from 15 days

to 30 months.

The influence of diabetes, multi-vessel disease,
hypertension, and the high triglyceride level have
negative impact on life quality evaluation (p<0.05).

Monthly household income (p=0.002) was identified
as a predictor of physical HRQoL. For mental
HRQoL, four predictors were identified—
hypertension (p=0.017), ex-smoker (p=0.034),
alcohol user (p=0.007), and anxiety (p<0.001). For
overall HRQoL, anxiety (p=0.030), and depression
(p=0.004) were significant predictors.
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Wang et al. Cross-sectional N=192 (76.6%) SF-36, MIDAS Depression and anxiety 1 and 4 weeks  Six predictors were identified for poor physical
(2014) 59.8 (12.1) (HADS), socio-demographic (mean of 13 HRQoL: increasing age, smoking status, heart failure,
Two centres and clinical variables (smoking  days) after the  hypertension, anxiety, and depression (p<0.05). Heart
/ China At least two of the following status, hypertension, heart MI. failure, anxiety, and depression were identified for
three criteria: typical failure) poor mental HRQoL (p<0.05). Four predictors were
ischaemic chest pain, identified: age, heart failure, anxiety, and depression
elevated cardiac enzyme for overall HRQoL (p<0.05).
levels in the serum, usually
creatine kinase-MB, and
typical ECG changes
consistent with ischaemia
White et al. Descriptive N=27 (0.0%) SF-36 Depression (BDI) Surveys were  Depression had a significant negative correlation with 3
(2007) 60.7 (15.4) completed an ~ mental HRQoL (p=0.0005), but not correlated with
Multi-centre average of 11 physical HRQoL (p=0.360).
/USA Not reported months after
MI (SD =
9.88 months)
Williams et al. Not reported N=192 (71.9%) MacNew Type D personality (DS14) 3 months Type D was significantly associated with poor QoL in 3
(2012) 66.0 (10.8) MI patients (p<0.001).
A single centre
/UK Not reported
Wrzesniewski Prospective N=83 (59.0%) MacNew Sense of coherence (SOC-13), 1 year Sense of coherence is a good predictor of HRQoL 3

etal. (2012) 50.2 (6.2) level of education one year after MI both in men (p<0.05) and in women
(p<0.01). Significant HRQoL predictors in the
physical dimension included level of education

(p=0.03).

A single centre

/ Poland First uncomplicated MI

AlIS=Athens Insomnia Scale; BDI=Beck Depression Inventory; BMI=Body Mass Index; BMS=Bare-Metal Stents; CCS=Canadian Cardiovascular Society; CIDI-Auto=Composite International Agnostic Interview;
COPD=Chronic Obstructive Pulmonary Disease; CVA=Cerebro Vascular Accident; DASI=Duke Activity Status Index; DES=Drug-Eluting Stents; DS-14=the 14-item type D Scale; EF=Ejection Fraction; EPHPP =
Effective Public Health Practice Project (1=strong, 2=moderate, 3=weak); ESSI=ENRICHD Social Support Instrument; GCQ=General Coping Questionnaire; GSE=General Self-Efficacy; HADS=Hospital Anxiety and
Depression Scale; HAP= Human Activity Profile; HCS=Health Complaints Scale; HRQoL=Health-Related Quality of Life; [ES=Impact of Events Scale; IPQ=Illness Perception Questionnaire; LVEF=Left Ventricular
Ejection Fraction; MacNew=the MacNew Heart Disease Health-Related Quality of Life Questionnaire; MFI-20=Multidimensional Fatigue Inventory; MHI-5=Mental Health Inventory; MI=Myocardial Infarction;
MIDAS=Myocardial Infarction Dimensional Assessment Scale; MLHFQ=Minnesota Living with Heart Failure Questionnaire; MOS-20=Medical Outcomes Study 20-item short-form General Health Survey;
MQ=Shortened Maastricht Vital Exhaustion Questionnaire; MSQ-H=Multidimensional Support Questionnaire for Heart Patients; NHP=Nottingham Health Profile; NYHA=New York Heart Association;
PCI=Percutaneous Coronary Intervention; POMS=Profile of Mood States; PSP=Preferred Support Profile; PSS=PTSD Symptom Scale; PTSD=Post Traumatic Stress Disorder; QLI-C=Quality of Life Index-Cardiac
Version; QLMI=Quality of Life after MI questionnaire; QoL=Quality of Life; SAQ=Seattle Angina Questionnaire; SASRQ=Stanford Acute Stress Reaction Questionnaire; SCRI=Self-care Resource Inventory;
SD=Standard Deviation; SF-12=Short Form-12; SF-36=the 36-item Short Form Health Survey; SHC=Somatic Health Complaints; SOC=Sense of Coherence Scale; STAI=Spielberger State-Trait Anxiety Inventory;
TIMI=Thrombolysis In Myocardial Infarction; WHOQOL-BREF= World Health Organization Quality of Life Instrument Abbreviated.

41



Table 2. Summary of factors that affect HRQoL of patients with MI

Demographic factors

Age

Education level
Employment status
Financial status

Gender

Living alone

/ marital status

(Arnold et al. 2014; Beck et al. 2001; Bengtsson, Hagman & Wedel 2001;
Hawkes et al. 2013; Ho et al. 2008; McBurney et al. 2002; Oginska-Bulik
2014; Sertoz et al. 2013; Wang et al. 2014)

(Pettersen et al. 2008; Wrzesniewski & Wlodarczyk 2012)
(French et al. 2005; Lane et al. 2000)
(Arnold et al. 2014; Kim, Kim & Hwang 2015; Wang et al. 2016)

(Arnold et al. 2014; French et al. 2005; Kim, Kim & Hwang 2015;
Kristofferzon, Lofmark & Carlsson 2005a; Lane et al. 2001; Lane et al. 2000;
Norris, Hegadoren & Pilote 2007; Oginska-Bulik 2014; Pettersen et al. 2008;
Uchmanowicz et al. 2013; Wang et al. 2014)

(Bucholz et al. 2011; French et al. 2005; Lane et al. 2001; Lane et al. 2000)

(Lane et al. 2000; Lidell et al. 2014)

Managerial (Lidell et al. 2014)
responsibility

Race (Arnold et al. 2014)
Behavioural factors

Physical activity
Alcohol

Smoking

BMI

(Baas 2004; Hawkes et al. 2013; Lane et al. 2000; Oldridge et al. 1998)
(Hawkes et al. 2013; Wang et al. 2016)

(Arnold et al. 2014; French et al. 2005; Hawkes et al. 2013; Oldridge et al.
1998; Pettersen et al. 2008; Wang et al. 2016; Wang et al. 2014)

(Lidell et al. 2014)

Disease-related factors

Severity of MI

Symptoms
Health complaints

Chest pain

(Benyamini et al. 2013; Coyne et al. 2000; Ecochard et al. 2001; Kim, Kim &
Hwang 2015; Lane et al. 2001; Lane et al. 2000; Pettersen et al. 2008; Rankin
& Fukuoka 2003; Uchmanowicz et al. 2013)

(Brink, Karlson & Hallberg 2002)

(Joekes, Maes & Warrens 2007)
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Shortness of breath
Symptoms

Angina

Fatigue
Vital exhaustion

Sleep disturbance
[llness duration

In-hospital

complications
Previous MI

Comorbidities

(Oldridge et al. 1998)
(Kim, Kim & Hwang 2015)

(Arnold et al. 2014; Bengtsson, Hagman & Wedel 2001; Boersma, Maes &
van Elderen 2005; Oldridge et al. 1998)

(Alsén & Brink 2013; Brink et al. 2005)
(Rafael et al. 2014)
(Rafael et al. 2014)

(Joekes, Maes & Warrens 2007)

(Beck et al. 2001)

(French et al. 2005; Oldridge et al. 1998; Pettersen et al. 2008)

(Joekes, Maes & Warrens 2007; McBurney et al. 2002; Pettersen et al. 2008;
Sertoz et al. 2013; Uchmanowicz et al. 2013; Wang et al. 2016; Wang et al.
2014)

Psychosocial factors

Anxiety

Depression

Psychologic distress

Stress

[llness perception
Coping strategies
Overprotection

/ active engagement

Self-care

(Benyamini et al. 2013; Dickens et al. 2006; French et al. 2005; Hawkes et al.
2013; Hosseini et al. 2014; Lane et al. 2001; Lane et al. 2000; Mayou et al.
2000; Rafael et al. 2014; Wang et al. 2016; Wang et al. 2014)

(Arnold et al. 2014; Beck et al. 2001; Benyamini et al. 2013; Brink et al. 2005;
Brink, Karlson & Hallberg 2002; de Jonge et al. 2006; Dickens et al. 2006;
French et al. 2005; Hawkes et al. 2013; Hosseini et al. 2014; Lane et al. 2001,
Lane et al. 2000; Mayou et al. 2000; Rafael et al. 2014; Sakai et al. 2011;
Sertoz et al. 2013; Wang et al. 2016; Wang et al. 2014; White & Groh 2007)

(Rankin & Fukuoka 2003)

(Arnold et al. 2014; Doerfler, Paraskos & Piniarski 2005; Ginzburg & Ein-
Dor 2011)

(French et al. 2005)
(Brink, Karlson & Hallberg 2002)

(Joekes, Maes & Warrens 2007)

(Baas 2004)
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Self-efficacy (Boersma et al. 2006; Brink et al. 2012; Hawkes et al. 2013)
Sense of coherence (Norekval et al. 2010; Wrzesniewski & Wlodarczyk 2012)

Social support (Boersma, Maes & van Elderen 2005; Bucholz et al. 2014; Hawkes et al.
2013; Leifheit-Limson et al. 2012; Rankin & Fukuoka 2003)

Type D personality (Oginska-Bulik 2014; Saeed, Niazi & Almas 2011; Williams et al. 2012)

Demographic factors

Several demographic factors were closely associated with HRQoL in patients with MI. Those
factors include: age, gender-identity, living alone or marital status, education level, employment
status, managerial responsibility, race, and financial status. Specifically, older age, higher
education, being employed, having more managerial responsibility, Caucasian, higher income or
not having financial difficulties, being male, and not living alone or having a partner were

associated with higher HRQoL than the comparators.

Age
Nine studies reported that age was closely associated with HRQoL in patients with MI (Arnold et
al. 2014; Beck et al. 2001; Bengtsson, Hagman & Wedel 2001; Hawkes et al. 2013; Ho et al.
2008; McBurney et al. 2002; Oginska-Bulik 2014; Sertoz et al. 2013; Wang et al. 2014). While
the majority of studies revealed that older age was associated with better HRQoL in patients with
MI (Arnold et al. 2014; Bengtsson, Hagman & Wedel 2001; Ho et al. 2008; McBurney et al.
2002), there were two studies in which the finding was the opposite. For example, the studies
conducted by Oginska-Bulik (2014) and Beck et al. (2001) found that older age predicted lower
HRQoL, particularly in the physical domains at six-month and 12-month follow-ups (Beck et al.
2001). However, the results of three studies suggest that except for the physical dimension of the
HRQoL, which was more adversely affected in older patients, younger patients with MI
experienced poorer HRQoL life than older patients did (Hawkes et al. 2013; Sertoz et al. 2013;

Wang et al. 2014).
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Gender-identity
Eleven studies examined the association between gender-identity and HRQoL (Arnold et al. 2014;
French et al. 2005; Kim, Kim & Hwang 2015; Kristofferzon, Lofmark & Carlsson 2005a; Lane
et al. 2001; Lane et al. 2000; Norris, Hegadoren & Pilote 2007; Oginska-Bulik 2014; Pettersen et
al. 2008; Uchmanowicz et al. 2013; Wang et al. 2014). Except for three studies, all the other eight
studies showed a consistent result, suggesting that women after MI report lower HRQoL than
their male comparators. In Wang et al.’s study (2014), women, immediately after MI, reported
lower HRQoL than men, particularly in physical-related subscales of the 36-item Short Form
Health Survey (SF-36) and the Myocardial Infarction Dimensional Assessment Scale (MIDAS)
(Wang et al. 2014). Similarly, the short-term studies found that female patients showed
significantly poorer HRQoL than male patients one month after MI, measured by the SF-36 and
the Quality of Life Index-Cardiac Version (QLI-C) (Kristofferzon, Lofmark & Carlsson 2005a),
at four months, as measured by the Dartmouth COOP Charts (Lane et al. 2000), and at the six-
month follow-up when HRQoL was measured using the SF-36 (Uchmanowicz et al. 2013).
Likewise, following patients up to one year, female patients with MI showed poorer HRQoL than
male patients, as measured by different instruments including the SF-36 of a moderate study
(Norris, Hegadoren & Pilote 2007), the Short Form-12 (SF-12), the Seattle Angina Questionnaire
(SAQ) of a strong study (Arnold et al. 2014), the Minnesota Living with Heart Failure
Questionnaire (MLHFQ) (Kim, Kim & Hwang 2015), and the COOP Chart System (Lane et al.
2001). However, the two studies found that gender-identity was not related to the Quality of Life
after MI questionnaire (QLMI) scores at six months after MI (French et al. 2005), and to the SF-
36 scores at an average of 2.5 years since MI (Pettersen et al. 2008). In contrast to the other
studies, only one study reported that women had a higher HRQoL than men, as scored by the Life

Satisfaction Questionnaire, at the mean time of 2.81 years since MI (Oginska-Bulik 2014).

Living alone / marital status
The effect of either living alone or marital status on HRQoL was examined in five articles

reviewed in the current study (Bucholz et al. 2011; French et al. 2005; Lane et al. 2001; Lane et
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al. 2000; Lidell et al. 2014). Two articles, which used the COOP Chart System for measuring
HRQoL in patients with MI, identified the positive association of HRQoL with having a partner
or not living alone at four months (Lane et al. 2000) and the association remained significant at
the 12-month follow-up (Lane et al. 2001). Consistently, a better HRQoL was observed in patients
who did not live alone at one year after M1, as scored using the SF-12 and the SAQ (Bucholz et
al. 2011). Moreover, marital status was a predictor of higher physical and emotional HRQoL in
scores of the MacNew in a cohort of patients from European countries (Lidell et al. 2014).
However, the QLMI scores of the British patients were not affected by their living status at six

months (French et al. 2005).

Other demographic factors
Education level was one of the predictors of low physical HRQoL in men, as measured by the
MacNew Heart Disease Health-Related Quality of Life Questionnaire (MacNew) at one year
(Wrzesniewski & Wlodarczyk 2012) and by the SF-36 at 2.5-year follow-ups (Pettersen et al.
2008). Both studies reported that men with lower education level had significantly poorer physical
HRQoL after MI. Being employed was strongly related to improved HRQoL at four months using
the Dartmouth COOP charts (Lane et al. 2000) and at the six-month follow-up measured by the
QIMI (French et al. 2005). Additionally, there was only one study that identified that women from
Eastern European countries including Hungary, Poland, Russia, and Ukraine had better HRQoL
in the social dimension if they had managerial responsibilities (Lidell et al. 2014). Of the 48
studies reviewed, there was also only one study which found that non-Caucasian was associated
with poor HRQoL one year after first MI (Arnold et al. 2014). The financial status of participants
was one of the predictors of HRQoL in the three papers reviewed. The results of these studies
consistently suggested that patients who had lower monthly income or financial difficulties
reported lower HRQoL than patients who had higher income or no financial difficulties (Arnold

et al. 2014; Kim, Kim & Hwang 2015; Wang et al. 2016).
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Behavioural factors

Some behavioural factors including physical activity, alcohol consumption, smoking, and body
mass index (BMI) were significantly associated with HRQoL in patients after experiencing MI.
In particular, patients who had a more active lifestyle, showed lower alcohol consumption, were

non-smokers, and who had normal BMI presented higher HRQoL scores than their comparators.

Four studies examined the relationship between physical activity and HRQoL (Baas 2004;
Hawkes et al. 2013; Lane et al. 2000; Oldridge et al. 1998). Patients who were physically active
right before MI showed better HRQoL at four months after MI (Lane et al. 2000). Also, patients
who participated in physical activities after discharge from hospital and who had an more
intention to be involved in physical activity reported significantly higher HRQoL at the six-month
follow-ups (Baas 2004; Hawkes et al. 2013). In addition, a higher exercise tolerance after the 8-
week rehabilitation program also promised better HRQoL, as measured with the QLMI (Oldridge

et al. 1998).

The association between alcohol use and HRQoL among patients with MI appears to be
controversial. Alcohol users, referring to anyone who consumed alcohol, in Wang et al.’s study
(2016) scored significantly lower in the mental dimension of the SF-12 than non-alcohol users,
while another study did not find any associations between alcohol consumption and physical or
mental dimensions of the SF-36 at six months after MI (Hawkes et al. 2013). Seven studies found
that the smoking status of MI patients was associated with HRQoL (Arnold et al. 2014; French et
al. 2005; Hawkes et al. 2013; Oldridge et al. 1998; Pettersen et al. 2008; Wang et al. 2016; Wang
et al. 2014). Patients who had a history of smoking (Wang et al. 2016) or were smoking at the
time of MI (Pettersen et al. 2008) scored low in the mental dimension of HRQOL. Patients who
smoked at the time of MI also reported poorer physical functioning shortly after MI, as measured
by the SF-36 immediately after MI (Wang et al. 2014), the SAQ (Arnold et al. 2014) and the
QLMI (Oldridge et al. 1998) at one-year follow-up. Yet, two studies showed that smoking status
had no relation with any dimensions of HRQoL, scored with the SF-36 (Hawkes et al. 2013) and

the QLMI at six months (French et al. 2005). Only one study identified BMI as an indicator of
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low HRQoL in MI patients, particularly in the physical domain of the MacNew. This study
recruited female patients aged over 65 years and examined the relationship between baseline BMI

of MI patients and HRQoL at the six-month follow-up (Lidell et al. 2014).

Disease-related factors
Disease-related factors including severity of MI, symptoms, illness duration, in-hospital
complications, previous MI, and comorbidities had a strong prediction to some aspects of

HRQoL, measured using different instruments.

Severity of MI
The reviewed studies used several indicators to assess the severity of patient MI and examine the
relationship between disease severity and HRQoL. These indicators included infarct location, left
ventricular ejection fraction (LVEF), infarct-related artery patency, the Killip class, the Peel index
scores, the New York Heart Association (NYHA) class, the Duke Activity Status Index (DASI),
and Q-wave. Poor HRQoL was strongly associated with the higher Peel index score at four
months (Lane et al. 2000) and 12 months from MI (Lane et al. 2001) as well as the higher NYHA
class at longer than 12-month follow-ups (Kim, Kim & Hwang 2015). Baseline LVEF was also
related with decreased HRQoL (Coyne et al. 2000; Kim, Kim & Hwang 2015) and Q-wave MI
limitedly predicted the mental component of HRQoL in men at the 2.5-year follow-up (Pettersen
et al. 2008). However, infarct-related artery patency (Coyne et al. 2000) or cardiac functional
status measured using the DASI scores (Rankin & Fukuoka 2003) was unrelated to HRQoL
outcomes. The location of infarction and the Killip class showed mixed results. A strong study
conducted by Benyamini et al. (2013) did not find any association between infarct location and
the Killip class with MI patients” HRQoL at the 10-year follow-up (Benyamini et al. 2013).
Likewise, Ecochard et al. (2001) claimed that HRQoL was not affected by the Killip class of MI
patients one year after MI (Ecochard et al. 2001). While, in another study, the location of
infarction could predict men’s physical HRQoL measured by the SF-36 at 2.5 years from MI

(Pettersen et al. 2008), and the worse Killip class indicated more impaired HRQoL of the
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Dartmouth COOP Charts 12 months after MI (Lane et al. 2001).

Symptoms
The reviewed studies consistently reported a negative association between angina symptoms and
HRQoL scores (Arnold et al. 2014; Bengtsson, Hagman & Wedel 2001; Boersma, Maes & van
Elderen 2005; Oldridge et al. 1998). Baseline cardiac-specific symptoms, such as chest pain and
dyspnoea, fatigue, weakness, lack of energy and sleep disturbance showed strong associations
with the mental component of the SF-36 at the five-month follow-up (Brink, Karlson & Hallberg
2002). Likewise, higher symptom scores on the Friedman-Heart Failure Symptom Checklist was
associated with worse HRQoL measured by the MLHFQ at one year or longer follow-ups (Kim,

Kim & Hwang 2015).

Among the cardiac symptoms, chest pain seemed to have an obvious and negative effect on the
MacNew scores at three months and nine months of the follow-ups (Joekes, Maes & Warrens
2007). Additionally, patients with dyspnoea at baseline scored lower than those who did not
experience shortness of breath in the QLMI measured HRQoL at the 8-week and 12-month
follow-ups (Oldridge et al. 1998). Moreover, patients with higher scores on the Multidimensional
Fatigue Inventory-20 at four months after MI reported poorer HRQoL at the two-year follow-up,
as measured by the SF-36 (Alsén & Brink 2013). The Somatic Health Complaints Scale at one
week after MI also had a prediction of the SF-36 scores at five months, particularly in men’s
physical HRQoL (Brink et al. 2005). Excessive fatigue shortly after MI, measured with the
Shortened Maastricht Vital Exhaustion Questionnaire, and sleep disturbance, measured by the
Athens Insomnia Scale and WHO Well-Being Scale, were also negatively associated with

HRQoL scores at the acute phase of MI (Rafael et al. 2014).

Illness duration / in-hospital complications
There was only one study each which identified the impact of illness duration (Joekes, Maes &
Warrens 2007) and in-hospital complications, which included reinfarction, shock, congestive

heart failure, recurrent ischaemia, any arrhythmia, acute mitral regurgitation or acute
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ventriculoseptal defect or tamponade in a strong study (Beck et al. 2001). It was found that illness
duration had a negative relationship with the social dimension of HRQoL measured using
MacNew at three and nine months from a diagnosis of MI (Joekes, Maes & Warrens 2007).
Among the in-hospital complications, shock predicted more improved physical HRQoL of the

SF-36 at both six months and one year (Beck et al. 2001).

History of MI
Patients with a history of MI experienced greater impaired HRQoL than those with first-time MI
at both eight weeks and 12 months, measured using the Quality of Well-Being Questionnaire
(Oldridge et al. 1998). Likewise, women in Pettersen et al.’s study (2008) scored lower in the
physical domain of the SF-36 if they had a previous experience of MI (Pettersen et al. 2008).
However, in another study, no association was found between MI and HRQoL, measured by the

QLMI at six months (French et al. 2005).

Comorbidities
The presence of comorbidities seems to affect HRQoL of patients with MI negatively. Several
studies found patients with hypertension reported impaired HRQoL in the total score of the SF-
36 at six months (Uchmanowicz et al. 2013), low mental HRQoL of the SF-12 after being
diagnosed from 15 days to 30 months (Wang et al. 2016), poor physical HRQoL of the SF-36 at
the acute phase of MI (Wang et al. 2014), and decreased physical and social dimensions of the
World Health Organization Quality of Life Instrument Abbreviated (WHOQOL-BREF) in a

cross-sectional study (Sertoz et al. 2013).

In addition to hypertension, HRQoL was also adversely affected by the total number of
comorbidities, history of heart failure, transient ischaemic attack (McBurney et al. 2002),
diabetes, multi-vessel disease, or high triglyceride level (Uchmanowicz et al. 2013). In particular,
comorbid heart failure was identified as a predictor of worse scores in both physical and mental
domains of the SF-36 and the total score of the MIDAS at the acute phase of MI (Wang et al.

2014). Moreover, the comorbidity of chronic obstructive pulmonary disease in both genders and
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stroke in women had a negative effect on the physical domain of the SF-36 of MI patients at
longer follow-ups (Pettersen et al. 2008). In one study conducted by Joekes, Maes and Warrens
(2007), the presence of other chronic illnesses, which were not specified, was negatively

associated with physical and global HRQoL scores (Joekes, Maes & Warrens 2007).

Psychosocial factors

Psychosocial factors are one of the most frequently studied variables in the HRQoL literature
targeting MI patients. Anxiety and depression were measured more frequently than other studies,
appearing in 11 and 19 of 48 studies, respectively. Other psychosocial factors examined in the
literature include: stress, social support, illness perception, coping strategies, overprotection,
active engagement, self-care, self-efficacy, sense of coherence, and type D personality. Patients
scored lower HRQoL when they had higher anxiety, depression and stress, lower social support,
illness perception, coping strategies, self-efficacy and sense of coherence, were overprotected,
had a partner less actively engaged, and had type D personality. Yet, there was an insufficient

relation between self-care resources of patients and their HRQoL.

Anxiety
The impact of anxiety on HRQoL of patients with MI has been widely studied. A higher anxiety
level at baseline was associated with poorer HRQoL at six-month follow-up, as measured by
different generic and disease-specific quality of life tools including the SF-36 (Hawkes et al. 2013;
Mayou et al. 2000; Wang et al. 2014), the SF-12 (Wang et al. 2016), the Dartmouth Coop Chart
(Lane et al. 2000), WHO Well-Being Scale (Rafael et al. 2014), the MIDAS (Wang et al. 2016;
Wang et al. 2014), and the QLMI (French et al. 2005). Anxiety also predicted HRQoL of MI
patients in longer follow-ups (one year), using the SF-36 (Dickens et al. 2006; Mayou et al. 2000)
and the Dartmouth COOP Chart (Lane et al. 2001). Baseline anxiety was significantly and
negatively associated with impaired HRQoL one year after MI (Lane et al. 2001; Mayou et al.
2000). This was not supported by Dickens et al. (2006) who found baseline anxiety did not have

a significant association with HRQoL at one year.
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Depression
The impact of depression on HRQoL of MI patients has also been widely studied and revealed
mainly consistent results. A cross-sectional study found that depression negatively affected
physical and social dimensions as well as the total score of the WHOQOL-BREF (Sertoz et al.
2013). The total scores of the MIDAS (Wang et al. 2016) and the WHO Well-Being Scale (Rafael
etal. 2014) were also affected by the experience of depression immediately after MI. These results
are consistent in a study that used a shorter follow-up. Patients who experienced depression after
MI scored lower in the SF-36 and the MIDAS (Wang et al. 2014) at the one-month follow-up. At
the six-month follow-up, depression at baseline (Beck et al. 2001; French et al. 2005) and
depression at one month in a strong study (Sakai et al. 2011) had also a significant prediction to
all the dimensions including emotional, physical, and social of the QLMI scores (French et al.
2005) as well as physical and mental domains of the SF-36 (Beck et al. 2001; Sakai et al. 2011)
and overall HRQoL of the EuroQol (Beck et al. 2001). The results are in line with the result of a
four-month follow-up study, which found an independent and strong correlation between
depression and HRQoL, as measured by the Dartmouth COOP Charts in a study rated strong

(Lane et al. 2000).

On the other hand, a study claimed that depression immediately after MI was significantly
associated with the physical component of HRQoL but not the mental dimension at the five-month
follow-up (Brink, Karlson & Hallberg 2002), while results of two other studies showed a
significant association between baseline depression and mental HRQoL, but not physical HRQoL,
at six months (Hawkes et al. 2013), and at an average of 11 months after MI (White & Groh 2007).
Additionally, higher depression one week after MI predicted lower physical HRQoL in women
and mental HRQoL in men at one year (Brink et al. 2005). Three other long-term studies also
identified that patients who reported higher depression scores had lower HRQoL one year after
MI, as measured by the SAQ in a strong study (Arnold et al. 2014), the SF-36 in two moderate
studies (de Jonge et al. 2006; Mayou et al. 2000), and the COOP Charts (Lane et al. 2001).
Similarly, psychologic distress, measured using the short form Profile of Mood States in women
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who experienced MI one year prior, was adversely associated with HRQoL measured by the QLI-
C (Rankin & Fukuoka 2003). This association was consistently observed at the five-year follow-
up (Hosseini et al. 2014) and at the ten-year follow-up (Benyamini et al. 2013). On the contrary,
one study found that depression immediately after MI did not predict impaired HRQoL in the
physical aspect at one year; however, depression assessed at six months predicted physical

HRQoL of patients 12 months after MI (Dickens et al. 2006).

Social support
Lower social support, assessed with the ENRICHD Social Support Instrument (ESSI) in a strong
study, could predict worse physical and mental HRQoL scores on the SF-36 at six months
(Hawkes et al. 2013). Also, in the other two studies, scores of the ESSI were significantly related
to HRQoL scores in both physical and mental domains of the SF-12 and the overall scores of the
SAQ at 12 months post-MI (Bucholz et al. 2014; Leitheit-Limson et al. 2012). Likewise, social
support, measured by the Preferred Support Profile, showed a significant prediction for HRQoL
in female patients at the 12-month follow-up (Rankin & Fukuoka 2003). A lower level of
perceived social support, measured with the Multidimensional Support Questionnaire for Heart
Patients, also predicted lower scores in the MacNew at four months (Boersma, Maes & van

Elderen 2005).

Other psychosocial factors
The impact of stress on HRQoL of patients after MI was consistent across the studies. The level
of stress immediately after MI (Arnold et al. 2014; Ginzburg & Ein-Dor 2011), three to six months
after MI (Doerfler, Paraskos & Piniarski 2005) and approximately seven months after discharge
from hospital (Ginzburg & Ein-Dor 2011) negatively affected HRQoL of MI survivors at the three
to six-month follow-up (Doerfler, Paraskos & Piniarski 2005), at the one-year follow-up (Arnold

et al. 2014), and at the eight-year follow-up (Ginzburg & Ein-Dor 2011).

The relationship between illness perception and HRQoL among patients with MI has not been

widely studied, yet one study found that the scores of the Illness Perception Questionnaire were
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positively associated with HRQoL of the patients at the six-month follow-up, assessed using the
QLMI (French et al. 2005). In addition, only one study examined the association between applied
coping strategies, including adaptation, management of illness and stress, and HRQoL of patients
with MI. This study found that coping strategies were positively associated with both physical
and mental dimensions of HRQoL, measured by the SF-36 at five months after discharge from
hospital (Brink, Karlson & Hallberg 2002). Patients” HRQoL was also influenced by patients’
perception of their partner’s overprotection and active engagement. The more patients perceived
their partners overprotecting them, the worse physical HRQoL they showed after nine months,
while active engagement, which presented patients’ perception towards partner’s support in
patient’s emotion and solving problems, was positively linked to enhanced emotional, social and
overall HRQoL, as measured by the MacNew (Joekes, Maes & Warrens 2007). In one study, self-
care factors including self-care knowledge and resources, assessed by the Self-care Resource
Inventory (SCRI), showed a low association with HRQoL scores in patients with MI (Baas 2004).
Three studies included in this review examined self-efficacy in general (Brink et al. 2012), with
respect to the achievement of goals (Boersma et al. 2006), and in regards to physical activity
(Hawkes et al. 2013). This concept reflected MI patients’ beliefs that their behaviours were
responsible for the outcomes (Brink et al. 2012). Higher general self-efficacy, measured with the
General Self-Efficacy Scale at four months after MI, was able to predict better HRQoL after two
years (Brink et al. 2012). Additionally, higher self-efficacy on goal attainment predicted better
physical and social dimensions of HRQoL, assessed by the MacNew at four months (Boersma et
al. 2006), while low level of confidence in undertaking physical activities was a predictor of low
physical HRQoL, measured with the SF-36 at six months (Hawkes et al. 2013). The association
between HRQoL and sense of coherence was examined in two studies. Sense of coherence refers
to the extent to which one has a pervasive, enduring though dynamic feeling of confidence
(Wrzesniewski & Wlodarczyk 2012). This concept was found to be significantly and positively
associated with HRQoL in patients with MI at six months (Norekval et al. 2010) and one year

after MI (Wrzesniewski & Wlodarczyk 2012). The current review revealed that the Type D
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personality, assessed by the 14-item Type D Personality Scale, was strongly related to the low
level of HRQoL in patients with MI (Oginska-Bulik 2014; Saeed, Niazi & Almas 2011; Williams
et al. 2012), as was assessed using the MacNew (Williams et al. 2012), the WHOQOL-BREF

(Saeed, Niazi & Almas 2011), and the Life Satisfaction Questionnaire (Oginska-Bulik 2014).

2.4.5. Discussion

Our comprehensive review reveals that patients who have particular factors listed above at the
early stage after MI could show lower HRQoL than their comparators during the recovery phase.
Among nine demographic factors examined in the literature, the effect of age was found to be a
predictor of HRQoL among patients with MI. In particular, older patients had better HRQoL
except for the physical domain, which was negatively affected by older age. The fact that older
people tend to have more sedentary behaviours and limitations related to physical activities may
cause decreased physical HRQoL (Longmore et al. 2011). Thus, increasing physical activity in
this patient group can be vital to optimising HRQoL (Sun, Buys & Jayasinghe 2014). For instance,
the Tai Chi program can be apt to encourage older patients to exercise after MI (Song et al. 2009).
Gender-identity was another widely studied demographic factor. Most studies of the association
between gender-identity and HRQoL reviewed in this study suggested that MI could impose a
greater adverse impact on HRQoL of women than that of men. However, considering the fact that
women in the general population also score lower on the SF-36 than men in the general population,
similar effects to both female and male patients can be assumed (Pettersen et al. 2008). Regarding
the other demographic factors, a higher level of education, being employed, higher income,
involvement in more managerial responsibility, and being Caucasian were associated with higher
HRQoL in MI patients. Yet, there was an insufficient number of studies to draw a clear

conclusion.

In cases where patients were more involved in physical activity, consumed less alcohol, were non-
smokers, and had a BMI in the normal range, their HRQoL scores tended to be higher. A previous
review found that the cardiac rehabilitation programs with exercise were helpful for recovering

HRQoL after MI (Kang et al. 2016). Promoting patient participation in a cardiac rehabilitation
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program, which is a comprehensive intervention including exercise, education or counselling and
monitoring by health professionals (Kang et al. 2016), can be one of the ways to enhance patients’
physical activities, and risk-reducing behaviours in the form of smoking cessation and reducing
alcohol consumption in the recovery phase of MI. On the other hand, the disease-related factors
are unlikely to be modified despite the fact that having more disease-related factors tend to cause
decreased HRQoL after MI. Thus, it seems that altering or preventing modifiable factors will be

more effective strategies for the recovery of HRQoL in patients with MI (Yusuf et al. 2004).

It was consistent throughout the previous literature that anxiety, depression, and stress had a
significantly negative impact on MI patients” HRQoL. Early identification and interventions for
depression, anxiety, and stress may help improve HRQoL in the early stage of recovery from MI
(Arnold et al. 2014; Rafael et al. 2014; Wang et al. 2016). Depression can increase the risk of
developing CHD by 1.64 times, and patients with CHD who have the comorbidity of depression
show poorer prognoses (Wulsin & Singal 2003). These patients have 69% and 78% greater risks
of cardiac death and all-cause deaths, respectively (Barefoot et al. 1996). It is also known that
patients with MI have three times higher probability of depression than the general population
(Lichtman et al. 2008). Likewise, anxiety can increase 26% of CHD risk and 48% of cardiac death
(Holt et al. 2013) and the close relationship between anxiety and CHD cannot be overlooked
(Davies & Allgulander 2013). Therefore, in accordance with the recommendations of the
American Heart Association for depression and CHD, depression should be routinely considered
in the treatment of CHD based on the fact that depressive symptoms of patients with heart disease

may reflect their medical condition (Lichtman et al. 2008).

Social support had a strong influence on HRQoL. It is important to consider perceived social
support as a part of the treatment for MI patients since social support is closely associated with
outcomes of heart disease including morbidity and mortality (Lett et al. 2005; Uchino 2006).
Social support can be relatively easily modified by giving education programs for patients’
caregivers or expanding social service within the community so that patients can be supported

and encouraged to cope with the aftermath of MI (Kristofferzon, Lofmark & Carlsson 2005b). It
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was found throughout the literature review that having higher scores of illness perception, coping
strategies, self-efficacy and sense of coherence, having partners or caregivers being involved in
appropriate protection and actively engaged in the process of the treatment, and not having a type
D personality were associated with increased HRQoL after MI. As the psychosocial factors except
the type D personality are considered as modifiable factors, it can be more effective and efficient
to pay attention to these factors for recovering HRQoL among patients with MI when patients

undergo the process of treatments.

Our review revealed several areas where the evidence is not sufficient hence further research is
warranted. For example, an age-adjusted and/or sex-adjusted study of comparing HRQoL in
female and male patients in comparison with the general female and male population may be
needed to explore correlations between age, gender-identity and HRQoL. Similarly, in the
majority of studies included in this review, the ratio of female to male subjects was observed to
be unbalanced with significantly fewer females. Therefore, it is suggested that recruitment
targeted female patients with MI will be needed for future studies in order to make these
adjustments. Although the behavioural factors are mostly modifiable through cardiac
rehabilitation programs or counselling, studies of these factors and HRQoL are sparse. Despite
the fact that sleep disturbance was closely associated with cardiovascular disease including MI,
and had a strong association with HRQoL, the relationship between sleep disturbance and HRQoL
has been scarcely studied (Rafael et al. 2014). A study conducted by Redeker and Hilkert (2005)
examined the relationships of subjective and objective sleep problems, including sleep quality,
duration and continuity, with physical and mental health, measured by the SF-36, among heart
failure patients whose LVEF was less than 35%. Given the importance of sleep quality and
continuity for physical and mental HRQoL, further studies on sleep disturbance of MI patients
are also recommended for developing effective clinical evaluation and interventions (Redeker &
Hilkert 2005). Likewise, the relationship between illness perception and HRQoL among patients
with MI has not been widely studied, yet there is evidence that the scores of the Illness Perception
Questionnaire had an association with HRQoL in patients with MI after six months assessed using
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the QLMI (French et al. 2005). Studies of the relationship between HRQoL and these factors need
to be identified due to the importance of improvement in health outcomes of MI patients.
Moreover, each study in this review has focused on a few variables. Therefore, one single study
examining these variables together can be recommended in order to determine correlations of

various factors affecting HRQoL in patients with MI.

Although the current review covered broad facets, there are some limitations in this review. First,
despite rigorous search and study selection, there may have been some potentially relevant studies
omitted due to our limitation to studies in English, the search duration of 20 years, and the
exclusion of grey literature. Second, due to the heterogeneity among the studies included in the
review, only a descriptive review was possible. Despite these limitations, the current review
addressed critical factors, which were significantly associated with HRQoL among patients with

MI throughout the previous literature.

2.4.6. Conclusion
There seem to be various types of factors including modifiable and non-modifiable ones that
affect different dimensions of HRQoL in patients with MI. Identifying these factors can provide
early detection of patients who tend to have worse HRQoL in the recovery or rehabilitation stage
of post-MI, focusing on adjustable factors, such as behavioural and psychosocial ones which

would be more effective in helping them recover HRQoL to the normative level after experiencing

ML
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2.5. Interventions that improve health-related quality of life in patients with

myocardial infarction

Publication reference:
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related quality of life in patients with myocardial infarction', Quality of Life Research, vol. 25, no.
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2.5.1. Abstract

Purpose: Patients with myocardial infarction (MI) often report lower health-related quality of life

(HRQoL) than those without MI. Interventions can affect HRQoL of these patients.

Methods: Three electronic databases were searched and limited to articles peer-reviewed and
published in English between 1995 and 2015. We screened titles and abstracts of the retrieved
articles for studies that examined effectiveness of interventions to improve HRQoL in patients

with MI.

Results: Twenty-three studies were found that examined the effects of behavioural
interventions—cardiac rehabilitation programs (CRP), education and counselling programs, and
other psychological and cognitive interventions—to improve HRQoL in patients with MI. A
supervised exercise-based CRP at the hospital was found more effective in improving HRQoL of
MI patients compared to a home-based unsupervised exercise program. The education and
counselling interventions showed positive effects for better HRQoL in the shorter terms. In
addition, psychological and cognitive interventions were also reported as having the potential to

improve HRQoL of patients with MI.

Conclusions: Most CRPs and other interventions were beneficial to MI patients. Therefore,
patients with MI should be encouraged to participate in programs that can help promote their

HRQoL.

64



2.5.2. Introduction
Cardiovascular disease (CVD) is the leading cause of death globally (World Health Organisation
2015); mortality from all types of heart disease increased worldwide between 2000 and 2012
(WHO 2014). In particular, myocardial infarction (MI) is a life-threatening event caused by a
complete blockage in a blood vessel that supplies blood, oxygen and nutrients to the heart muscle
(Thygesen et al. 2012). The survival of patients with MI has remarkably improved in developed
countries as the result of timely use of thrombolysis and primary percutaneous coronary
intervention (PCI) that help restore the flow of the culprit vessels (Runge, Stouffer & Patterson
2010). Yet, these patients frequently experience negative physiological effects, particularly
depression and uncertainty, as well as other adverse effects, such as a disrupted daily life
associated with persistent and/or reoccurring disease symptoms (Eriksson et al. 2013). As a result
of MI, patients often report reduced health-related quality of life (HRQoL), which is increasingly

recognised as a critical outcome measure in health care (Foxwell, Morley & Frizelle 2013).

HRQoL is a multidimensional concept that encompasses self-reported measures of physical and
mental health (Centres for Disease Control and Prevention 2012). The American Heart
Association recommends assessment of HRQoL as an integral part of patient-reported health
status assessment in patients with cardiovascular disease (Rumsfeld et al. 2013). HRQoL has been
found to be an independent predictor of death and future cardiac events in patients with MI
(Eriksson et al. 2013). In the acute phase of MI, the focus is often placed on physical health;
however, after discharge from hospital or considering the long-term effects, HRQoL becomes a
significant factor reflecting the impact of the disease on diverse aspects of the patient’s life
(Eriksson et al. 2013). Patients with MI and their health care providers often discuss HRQoL to
develop a shared view of the disease and treatment outcomes (Eriksson et al. 2013; Wingate
1995). Some studies suggest HRQoL as an indicator of therapeutic response (Dal Boni, Martinez
& da Silva Saccomann 2013; Sun, Buys & Jayasinghe 2014). This understanding is important to
help optimise the management of MI and assist patients to return to a normal active life and to

obtain required lifestyle changes.
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Health professionals are in a unique position to intervene and support patients as they recover
from MI. While medical interventions, thrombolytic therapy and coronary angioplasty have
important roles in survival of patients with MI (Pettersen 2008), interventions that improve
patients’ recovery after discharge also need to be developed and used to help promote patients’
overall health status, wellbeing and HRQoL. Currently, there is no comprehensive literature
review to examine the evidence on HRQoL interventions for patients with MI. This study aims to

review the effectiveness of behavioural interventions to improve the HRQoL of patients with MI.

2.5.3. Methods

Literature Search

The review was conducted as a narrative literature review. Relevant studies were identified by
searching the electronic databases including MEDLINE, CINAHL and PsycINFO. Key search
terms included: health-related quality of life/quality of life/HRQoL/QoL and myocardial
infarction/heart attack/MI. At the stage of screening, only studies that focused on behavioural
interventions were included. Search was limited to English language and peer-reviewed articles
published from 1995 to October 2015. Management of patients with MI has significantly
improved over the last couple of decades. Thus, the search was limited to the last 20 years to

ensure that the interventions were still relevant.

Table 3. Inclusion/exclusion criteria

Inclusion criteria Exclusion criteria

e Subjects exclusively with MI Scientific letters or posters
Validation studies of measurements
Qualitative studies

Studies about medical interventions

e English language
e Peer-reviewed

Study Selection

A total of 2523 articles were found from the search and 1996 were retained after duplicates were

removed. Firstly, 1996 articles were screened by titles and abstracts if they reported original data
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on HRQoL in patients exclusively with MI. 1879 studies were excluded due to irrelevant study
subjects, irrelevant dependent variables, and validation studies of measurements. Scientific letters
or posters as well as studies of applied qualitative methods were excluded. Table 3 described the
inclusion and exclusion criteria of the study. Following the screening of the titles and abstracts,
116 potential articles were selected for further screening. A hand search of the reference lists of
relevant published articles was done and resulted in 16 additional articles. These articles were
missed in the initial search due to their titles not appropriately reflecting the studies. Among 132
studies screened by full-texts, 109 studies were excluded due to non-interventional studies or
studies on medical procedures, such as PCI. Finally, 23 studies on HRQoL of MI patients
combined with the effects of a particular intervention were included in the present review (Figure

4).
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Figure 4. The process of article selection

2.54. Results

Participants and setting

Table 4 summarises the characteristics of each study included in the review. Out of 23 articles, 9
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studies were conducted in Europe (the UK, Norway, and the Netherlands, 2 studies each, and
Finland, Italy, and Ireland, 1 study each). The remaining studies were carried out in North and
South America (2 studies in Brazil, and 1 study in the US), Asia (3 studies in Japan, 2 studies in
Iran, and 1 study each in Hong Kong, South Korea, Turkey, and China), and Australia (2 studies).
The included studies were mainly randomised controlled trials (RCT; 14 studies), followed by
prospective studies. Two of the reviewed studies also considered cost-effectiveness as an outcome
measure (Marchionni et al. 2003; Yu et al. 2004) and one study analysed the cost-effectiveness
of the program in an additional separate article (Hawkes, Patrao, Atherton, et al. 2013). The
reviewed studies included a wide age range of participants (18-80 years), with a mean age group
of 50-70 years. More male participants were recruited in most of the studies, and one study
targeted male patients exclusively (Benetti, Araujo & Santos 2010). The reviewed studies
recruited between 46 and 2481 participants. A few studies seemed to have smaller sample sizes
because not all the eligible patients were able or willing to participate in the intervention (Boersma
et al. 2006), or the sample size was calculated as smaller in randomised controlled trials of a
specific intervention (Varnfield et al. 2014). In a controlled clinical trial, 45 patients each group

were found to be enough based on 80% power analysis (Uysal & Ozcan 2012).

Assessment of HRQoL

A range of tools were used to assess HRQoL in the reviewed studies. These included the Medical
Outcomes Study 36-Item Short-Form Health Survey (SF-36), the Sickness Impact Profile (SIP),
EuroQol-5D (EQ-5D), the World Health Organization Quality of Life Questionnaire Brief
Version (WHOQOL-BREF), the 8-item Life Satisfaction Scale (LSS), a 1-10 ladder technique
(Ladder of Life, LOL), the Time Trade-off instrument, and Quality of life, which is a short 10
item visual analogue scale (Dugmore et al. 1999), as a generic measurement. The SF-36 was one
of the most widely used generic tools to measure HRQoL in this patient population (Wang et al.
2012), used in 11 reviewed studies (Hanssen et al. 2007, 2009; Hawkes et al. 2013; [zawa, Hirano,
et al. 2004; [zawa, Yamada, et al. 2004; Mendes de Leon et al. 2006; Uysal & Ozcan 2012; Wang
etal. 2012; West, Jones & Henderson 2012; Yonezawa et al. 2009; Yu et al. 2004). It was a global
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QoL tool addressing eight domains, including physical functioning, role-physical, bodily pain,
general health, vitality, social functioning, role-emotional and mental health, which were also
classified with two psychometrical dimensions—physical component summary (PCS) and mental
component summary (MCS) (Hawkes, Patrao, Atherton, et al. 2013). The measurement was
scored from 0 to 100 with lower scores indicating lower HRQoL and higher scores representing

better HRQoL (Izawa, Yamada, et al. 2004).

Other studies used disease-specific tools, such as the MacNew Heart Disease HRQoL Instrument
(MacNew), the Myocardial Infarction Dimensional Assessment Scale (MIDAS), or the Quality
of Life Index (QLI)—Cardiac Version III. Among these specific tools, the MacNew questionnaire
was the most commonly used tool to assess HRQoL. MacNew was an improved version of
Quality of Life after Myocardial Infarction (QLMI) Questionnaire, consisting of 27 items
including physical, emotional, social function domains and five items about symptoms. Each item
was scored within a range of 1 to 7, with higher total scores indicating better HRQoL (Hofer et
al. 2004). In three retrieved studies (Uysal & Ozcan 2012; Wang et al. 2012; Yousefy et al. 2009),

researchers used both generic and disease-specific QoL instruments.

Interventions to improve the HRQoL of patients with MI

The effectiveness of behavioural interventions was examined in 23 studies. The interventions
implemented were cardiac rehabilitation programs (CRP), education and counselling programs,
along with other psychological and cognitive interventions. Heterogeneity of the interventions
was observed across the reviewed studies, as the result, the studies were grouped and discussed
according to the type of intervention. The assessment points of HRQoL of MI patients were
mostly comparison between the intervention group and the control group by asking with various
patient-reported QoL questionnaires as well as dimensions of HRQoL that were improved after

the interventions.
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Table 4. Summary of the studies that examined the effectiveness of an intervention on HRQoL of patients with MI

1 Author Study design Participants / HRQoL Intervention Comparison  Follow-ups Key findings
(year) Male % Assessment
/Country
Bagheri et al. RCT 62 patients with MacNew A 4-week group No 1 month Improved a total score in the IG
(2007) MI who were counselling program (2 counselling (post- (p<0.001) compared to the CG.
referred to one-hour sessions/week) intervention)
/Iran hospitals
/ Male=NR
Benetti et al. Prospective 87 patients (57.7+ MacNew [ : a I2-week high- No exercise After 12 QoL improved significantly
(2010) study 6.1 years old) intensity physical weeks (post-  (p<0.05) in the IG I (from 5.66 to
_ training (85% maximum intervention) ¢ .80) and in the IGII (from 5.38 to
/ Brazil 1G I =29,
heart rate) 6.72), compared to the CG (from
_ 5.30 to 5.15).
1G I1=29, IT: a 12-week moderate-
intensity training (75%
=2
€G=29 maximum heart rate)
/ Male=100%
Boersma et al. Longitudinal 46 outpatients MacNew The 4-month attainment None 4 months  Positive effects on social component
(2006) / The study excluded  older of three midlevel goals after MI  of HRQoL (p=0.05).
Netherlands than 70 years of shortly after discharge (post-
age; CABG or from hospital intervention)
angioplasty
following  their
MI/ Male=NR
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Choo et al.

(2007)

/ South Korea

Dugmore et al.

(1999)

/ UK

Hanssen et al.

(2007)

/ Norway

A quasi-
experimental

design study
with a non-
randomized,

pre-test—post-
test control
group

RCT

A prospective
RCT

60 subjects
admitted for a first
MI, <75 years/
Male=81.7%

124 patients,
1G=62, CG=62/
Male=98.4%

288 patients
(IG=156,
CG=132) and

aged less than 80/
Male=80.9%

QLI-Cardiac
Version III

Quality  of

life—a short
10 item
visual
analogue
scale

SF-36

A 8-week supervised
exercise-based CRP (3
sessions/week) at the
hospital

12-month regular weekly
aerobic training program
(3 times/week)

A 6-month telephone
follow-up  intervention
about common problems
or queries and risk factor
modification

A self-
administered
home-based
exercise
program

No
exercise

formal

One visit to a
physician 6-8
weeks  after
discharge and
subsequent
visits to their
general
practitioner

8 weeks

(post-
intervention)

12 months

(post-
intervention)

6 months

(post-
intervention)

IG showed significant
improvements in health/functioning
(p<0.0001) and psycho/spiritual
(p=0.016) subscales.

Improved QoL Good
prognosis group: 1G= 85.9 vs CG=
66.7 (p<0.001) / poor prognosis
group: IG = 80.8 vs CG= 594
(p<0.001)

SCOores.

Significantly improved the HRQoL
in the PCS score (p=0.039) in the IG
compared to the CG, but no effects
on the MCS score (p=0.447).
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Hanssen et al.

(2009)

/ Norway

Hawkes et al.

(2013)

/ Australia

Hevey et al

(2014)

/ Ireland

Izawa et al.

(2004)

/ Japan

A prospective
RCT

A parallel
group,
prospective
RCT

Not reported

Prospective
observational
study

288 patients
admitted to the
hospital with a

diagnosis of AMI,
excluded CABG/
Male=80.9%

430 adult MI
patients/
Male=74.6%

89 patients
(expressive
writing=43;
control=46) /
Male=76%

124 AMI patients;
outpatient CR

group (n=82) and
a non-CR group
(n=42) /
Male=77.4%

SF-36

SF-36

MacNew

SF-36

A 6-month
follow-up
about common problems
or queries and risk factor
modification

telephone
intervention

Telephone-delivered
secondary prevention
program including ten
health coaching sessions
over 6 months

Expressive writing for 20
minutes per day for 3
consecutive days

8-week CRP covered
individual education and
exercise therapy(2/week)

One visit to a
physician 6-8
weeks  after
discharge and
subsequent
visits to their
general

practitioner

Usual care

Objective
writing

No CRP

18  months
after

discharge
(after a year
of the
intervention)
6-month
follow-up
(post-
intervention)
After 3
months
(post-
intervention)
3-month
follow-up
(after a
month of the
intervention)

No long-term effects in the overall
physical domain (p=0.250) and the
overall mental domain (p=0.280).

Significant improvement in mental
component (p=0.02), social
functioning (p=0.04) and role-
emotional (p=0.03) subscales.

Higher total HRQOL (p<0.05).

Significant improvements in the

physical functioning (p=0.000),
role-physical (p=0.000), general
health (p=0.03), and vitality

(p=0.03) subscales.
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Izawa et al.

(2004) study

/ Japan

Marchionni et RCT
al.  (2003) /

Italy

Mendes de
Leon et al
(2006)

RCT

/ USA

Oranta et al. RCT

(2011)

/ Finland

Observational

109 AMI patients
(89 men, 20
women; mean age,
63.5 = 10.1 yrs) /
Male=81.6%

270  outpatients
older than 45
years/
Male=67.8%

2,481 patients
with AMI / 1296
completed at ©6
months/
Male=56.3%

103 MI patients
<75 age/
Male=70.9%

SF-36

Italian- SIP

SF-36, the 8-
item LSS, a
1-10 ladder
technique
(LOL)

EQ-5D

A supervised 5-month

recovery-phase CRP
including exercise
therapy based on
cardiopulmonary

exercise  testing and

muscle strength testing

2-month Hosp-CR; 40

exercise  sessions  (3/
week),
2-month Home-CR;
overall 4-8 supervised
exercise  sessions  at
home.

Psychosocial intervention
included 11 individual
sessions delivered over 6
months

Interpersonal counselling
consisting of starting
(sessions 1-2),
encouragement (3—4) and
ending phase (5-6) (not
reported about the time of
the intervention)

No CRP, no
exercise

No CRP

Usual care

Usual care

6-month
follow-up
(after a
month of the
intervention)

8-month and
14-month
follow-ups
(after 6 and
12 months of
the
intervention)

After 6-
month (post-
intervention)

6 and 18
months after
discharge

Physical functioning, role-physical,
bodily pain, general health, vitality,
role-emotional, and mental health
subscales were significantly higher
in the IG compared with the CG
(p<0.001).

Hosp-CR  and Home-CR were
similarly effective. SIP total score:
age 45-65 group: p=0.029/ age 66—
75 group: p=0.318/ >75 group:
p=0.017

Significant differences in the SF-12-
MCS, the LSS, and the LOL scores,
but not in the SF-12-PCS.

No significant improvement in the
IG in any of dimensions compared to
the CG. Only improved in patients
under 60 years (p<0.001 at 6
months, p=0.004 at 18 months).
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Peixoto et al.
(2015)

/ Brazil

Roncella et al.
(2013)

/ The
Netherlands

Uysal et al.
(2012)

/ Turkey

Varnfield et al.
(2014) /
Australia

RCT

RCT

Controlled
clinical trial

RCT

88 patients ranged
between 18 and 70
years  of

Male=70.5%

age/

94 patients
admitted patients
aged <70 years/
Male=89.4%

90 patients/
Male=77.8%

60 post-MI
patients recruited

to each group/
Male=83.5%

MacNew

MacNew

SF-36,
MIDAS

EQ-5D

Stage 1: an educational
program to both groups.

Stage 2: 1G-an
unsupervised progressive
exercise  program (4

sessions/ week) for a
month.

STP including 3 to 10
individual sessions and 5
group sessions over 6
months

Individual training for an
hour before discharge and
counselling program in
the fourth and eighth
weeks following
discharge

A 6-week smartphone-
based home  service
delivery (CAP-CR)

Usual care

No STP

No telephone
counselling
and training

A 6-week
traditional
centre-based
CRP

30 days after
discharge

(post-
intervention)

1-year
follow-up
(after 6
months  of
the
intervention)

3- month
follow-up

(after a
month of the
intervention)

After 6
weeks (post-
intervention)
, 6 months
(after 18
months  of
the

intervention)

Physical (p<0.0001) and emotional
domains (p<0.001) improved in the
IG.

Improved physical domain (p=0.03),
and trended toward enhanced QoL
in the social domain (p= 0.06) and
global QoL (p=0.07).

Improvement in all dimensions of
MIDAS (p=0.000~0.04) and SF-36
(p=0.000~0.02) except bodily pain
(p=0.15).

The median scores of HRQoL
improved significantly in the IG
(p<0.001) at 6 weeks, but not at 6
months.
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Wang et al
(2012)

/ China

West et al.
(2012)

/UK

Yonezawa et
al. (2009) /
Japan

Yousefy et al.
(2009)

/ Iran

RCT

Prospective
RCT

Not reported

Experimental
study

133 outpatients

with MU/
Male=83.5%
1813 patients

following AMI/
Male=73.5%

109  outpatients
(57£7 years) who
completed a phase
I  CR program
after AMI/

Male=82.6%

121 patients with
AMI in past 6-12
months, >30 years
old/ Male=68.8%

SF-36,
Chinese
MIDAS

SF-36

SF-36

MacNew,
WHOQOL-
BREF

A 6-week home-based
CRP.

CRP-exercise  training,
health education about
heart, heart disease, risk
factors and treatment,
counselling for recovery
and advice for long-term
secondary prevention
over 6-8 weeks

Phase II CRP-supervised
training and
counselling for an hour
once a week. (5 months)

exercise

The hospital-based CRP
consisted of 40 exercise
sessions over 2-3 months
(3 sessions/week)

Usual care

Usual care

No CRP

No CRP

3- and 6-
month
follow-ups
(after 6

weeks and
18 months of
the

intervention)

1 year (after
about 10
months  of
the

intervention)

6 months
after the
AMI (after a
month of the
intervention)

3-month
follow-up

(post-
intervention

Significantly improved in physical

functioning (p<0.01), role
functioning  (p<0.05),  vitality
(p<0.05), and mental health
(p<0.05) subscales.

No significant differences between
IG and CG in any of eight domains
of SF-36.

The bodily pain (p<0.05) and social
functioning  (p<0.05)  subscale
scores improved in the IG.

Improved physical
MacNew physical:
CG=59.13 (p<0.05)

functioning;
1G=73.10 s

WHOQOL physical: 1G=3.51 vs
CG=2.94 (p<0.05)
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Yu et al. RCT 269 patients with SF-36
(2004) recent AMI or
after elective PCI
/ Hong Kong at a CR centre/
Male=76%

A 8-week cardiac
rehabilitation and
prevention program
including exercise

Standard care
without
exercise

8 weeks
(phase 2;
post-
intervention)
, 6 months
(phase 3), 2
years (phase
4)

Significant improvement in QoL;
physical functioning, physical role,
bodily pain, and emotional role and
vitality (p<0.005).

AMI= acute myocardial infarction; CABG= Coronary Artery Bypass Graft Surgery; CAP-CR= Care Assessment Platform of Cardiac Rehabilitation; CG= control group; CRP= cardiac
rehabilitation program; EQ-5D= EuroQol-5D; Home-CR= home-based cardiac rehabilitation; Hosp-CR= hospital-based cardiac rehabilitation; HRQoL= health-related quality of life; IG=
intervention group; LOL= Ladder of Life; LSS= Life Satisfaction Scale; MacNew QLMI= MacNew Quality of Life after Myocardial Infarction Questionnaire; MCS= mental component
summary; MI= myocardial infarction; MIDAS= Myocardial Infarction Dimensional Assessment Scale; NR= not reported; PCI= percutaneous coronary intervention; PCS= physical component
summary; PI= Psychosocial Intervention; QLI= Quality of Life Index; QoL= quality of life; RCT= randomized-controlled trial; SF-12= The 12-Item Short Form Health Survey; SF-36= Medical
Outcomes Study 36-Item Short-Form Health Survey; SIP= Sickness Impact Profile; STP= short-term humanistic—existential psychotherapy; WHOQOL-BREF= World Health Organization

Quality of Life Questionnaire Brief Version.
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Cardiac rehabilitation programs
Cardiac rehabilitation program (CRP) is a comprehensive intervention for improvement of
HRQoL in patients who have heart disease. Among the studies reviewed, 11 studies applied CRP,
including exercise, education or counselling and monitoring by health professionals and two

studies applied exercise programs only.

In the present review, CRPs have shown promising results on HRQoL scores of patients with MI.
Yu et al. (2004) examined the effects of a cardiac rehabilitation and prevention program on
HRQoL of patients with MI, within an age range of 53-75 years. In this RCT, the control group
was given standard care without an exercise component, while the intervention group took part
in a cardiac rehabilitation and prevention program, including inpatient ambulation for one to two
weeks, and exercise with education sessions for eight weeks. Compared to the control group,
participants in the intervention group had significantly higher HRQoL in four domains at the
phase 3, and in five domains: the same four domains at the phase 3 plus vitality, at the two-year
follow-up (p<0.005). The control group reported increased physical pain and no improvement in
any of the HRQoL dimensions by phase 2. Only four dimensions of SF-36 were slightly improved

at the end of the study period (Yu et al. 2004).

A supervised exercise-based CRP at the hospital seemed to better improve the QoL of MI patients
compared to a home-based unsupervised exercise program. Researchers from South Korea found
that patients in the supervised hospital-based group showed greater improvements in overall QoL
scores after eight weeks (p<0.0001) compared to the unsupervised home-based comparison group
(Choo, Burke & Hong 2007). Likewise, participants who attended either the supervised hospital-
or home-based CRP for eight weeks in another study showed better HRQoL than those who did
not participate in any of the programs (Marchionni et al. 2003). These findings imply that the
social support and formal structure offered by the supervised program played an important role

in improving QoL.

Findings of a recent study, conducted by Peixoto et al. (2015), were also in line with past studies.
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A significant improvement was observed particularly in the physical and emotional domains in
the intervention group, which underwent a one-month exercise-based CRP (p<0.001), compared
with the control group (Peixoto et al. 2015). Moreover, other three-month follow-up studies
(Izawa, Hirano, et al. 2004; Yousefy et al. 2009) reported positive results in promoting HRQoL
among MI patients. In one of these two studies, Japanese participants who completed a CRP had
superior HRQoL in four of the eight subscales of the SF-36 (p=0.000, p=0.03) to the control group
(Izawa, Hirano, et al. 2004). In the other study, Iranian patients also scored higher in the physical
domain of the MacNew (p<0.05) and the WHOQOL (p<0.05) after completing a 40-session

hospital-based CRP than participants who did not participate in the program (Y ousefy et al. 2009).

A six-week home-based CRP using a self-help manual, which contained information about Tai
Chi, Qi Gong and Chinese diet, was effective in improving the HRQoL of Chinese patients at six
weeks and six months post-MI (p<0.05) compared to the control group who received only
instructions on taking medications, information leaflets about cardiac risk factors, a healthy diet,
and smoking cessation, and a follow-up appointment (Wang et al. 2012). Varnfield et al. (2014)
compared the effectiveness of a six-week CRP using the Smartphone-based Care Assessment
Platform Cardiac Rehabilitation (CAP-CR) program with traditional centre-based CRP. They
found that patients in the CAP-CR had higher HRQoL median scores as measured by EQ-5D
(p<0.001). In addition, the CAP-CR group had a low dropout rate with 80% of participants

completing the program compared to 47% of the centre-based CRP group (Varnfield et al. 2014).

There were two studies that followed up participants, using the SF-36 over a six-month period
(Izawa, Yamada, et al. 2004; Yonezawa et al. 2009). In Izawa et al. (2004)’s study, the CRP group
had significantly higher QoL than the control group in seven domains of the SF-36 at six months
(p<0.001); no improvement was observed in social functioning; however, in Yonezawa et al.
(2009)’s study, the CRP led to significant differences only in bodily pain and social functioning

(both p<0.05) at six months.

Studies that examined the effectiveness of an exercise program only have reported benefits of
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these programs on HRQoL of patients with MI. A regular weekly aerobic training program
resulted in greater improvements in HRQoL (p<0.001) compared with the control group who
received no formal exercise (Dugmore et al. 1999). The effects of moderate and high intensity
physical training was examined in only one study. Benetti, Araujo & Santos (2010) conducted a
prospective case-control study and assigned patients into either a 12-week high-intensity physical
training, a 12-week moderate-intensity training, or control group. Patients in both groups showed
significant improvement in HRQoL from baseline (p<0.05), yet the higher intensity training
resulted in slightly superior HRQoL than the moderate-intensity training and the control group

(Benetti, Araujo & Santos 2010).

It should, however, be noted the effectiveness of standard CRPs or exercise alone programs on
HRQoL of patient with MI has been mainly proven in short term follow- ups. It seems that effects

of these programs disappear in longer follow ups (West, Jones & Henderson 2012).

Patient education and counselling
Different from some education and counselling provided as part of CRPs, six studies, specifically,
tested the effects of education and/or counselling sessions on HRQoL. Regardless of modes, the
interventions which were examined at short-term follow-ups showed positive effects, while long-

term effects have not been thoroughly confirmed.

Three studies examined the effectiveness of patient education and counselling in improving
HRQoL of patients with MI (Hanssen et al. 2007, 2009; Hawkes, Patrao, Atherton, et al. 2013).
The telephone follow-up programs showed only short-term benefits (Hanssen et al. 2007; Hawkes
et al. 2013), but failed to show long-term effects at 18 months after MI (Hanssen et al. 2009).
Specifically, Hawkes et al. (2013) examined the effects of a telephone-delivered secondary
prevention program over six months including three weekly sessions, three fortnightly sessions
and four monthly sessions. The program significantly improved the mental component (p=0.02),
the social functioning (p=0.04) and role-emotional (p=0.03) subscales of the SF-36 at the 6-month

follow-up.
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To assess the long-term effects of an education and counselling intervention via telephone,
Hanssen et al. (2009) applied weekly phone calls for the first four weeks and subsequent calls at
6, 8, 12 and 24 weeks after discharge from MI. The phone follow-ups aimed to help patients solve
their common problems or queries after discharge from hospital and to assist patients with their
risk factor modification. The results of this RCT showed that the telephone follow-up intervention
was effective in increasing HRQoL of patients at a six-month follow-up compared to the control
group (Hanssen et al. 2007). However, the positive effects of the telephone follow-up intervention

on HRQoL disappeared at 18 months (Hanssen et al. 2009).

On the other hand, the effectiveness of face-to-face counselling programs on HRQoL in patients
with MI remains debatable. The effects of a six-session face-to-face interpersonal counselling on
HRQoL scores of MI patients were examined by a group of researchers in Finland (Oranta et al.
2011). The intervention included a brief introduction by a trained nurse to the framework of the
interpersonal counselling, strategies about role transition, and management of therapeutic gains
and depressive symptoms. This study found no significant difference in mean HRQoL scores
between patients who received interpersonal counselling and the control group. The interpersonal
counselling, however, had a moderate effect on HRQoL of a subgroup of patients aged less than
60 years at either follow-up point (Oranta et al. 2011). On the other hand, in the study by Uysal
& Ozcan (2012), individual patient education plus counselling positively affected HRQoL of
patients after MI. Visual materials were used to provide one-hour individual training on healthy
life after MI in the program, which was delivered before discharge from hospital. The intervention
also included two sessions of telephone counselling on cardiovascular risk-reducing strategies
and addressing the patients’ queries in week 14™ and 18" following discharge from hospital. The
study found greater improvements in HRQoL of patients who participated in the program
(p<0.000) (Uysal & Ozcan 2012). It is not; however, clear whether the authors had controlled for
cardiac rehabilitation participation as a covariate factor. In line with other counselling
interventions, group counselling has also shown promising effects on HRQoL scores. In a study,

group counselling resulted in greater HRQoL scores (p<0.001) at a one-month follow-up
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compared to the control group (Bagheri, Memarian & Alhani 2007).

Other psychological and cognitive interventions
Additional intervention programs included goal attainment, expressive writing, psychosocial
intervention, and short-term humanistic-existential psychotherapy. For example, Boersma et. al
(2006) assessed the effect of the attainment of three self-selected mid-level goals on HRQoL of
patients with MI. These goals were related to health promotion, social activities, and open domain
for the coming year. The goal attainment intervention had a positive effect on the social dimension
of HRQoL of MI patients (p=0.05) (Boersma et al. 2006). Furthermore, there was a unique study,
which used language as a means of intervention. Over a period of the study, the intervention group
were asked to express their thoughts and feelings about their MI in writing, while the control
group were asked to write objectively about their daily events, as they occurred during the year
before heart attack. Patients in the expressive writing group showed superior overall HRQoL
scores to the control group (p<0.05). This intervention was cost-effective as it costed only for

pens, paper and envelopes, and had 68% of response rate (Hevey & Wilczkiewicz 2014).

Psychological interventions were also applied to MI patients in the ENRICHD clinical trial
(Mendes de Leon et al. 2006) and the STEP-IN-AMI trial (Roncella et al. 2013). The counselling
programs are usually similar to education or questioning and answering; on the other hand, the
psychosocial intervention of ENRICHD trial was composed of cognitive behavioural therapy for
MI patients who had at least one previous episode of major depression, pharmacotherapy for
patients with severe depression, and training of strategies to help with social skill deficits and
automatic thoughts or self-talk. The study found significant differences in the mental components
of the SF-36 between the intervention group and the control group (2.2; 95% confidence interval
1.2 to 3.2), however, no differences were found in the physical components (0.8; 95% confidence
interval -0.5 to 2.0) (Mendes de Leon et al. 2006). In consistent with the above study, a short-
term humanistic-existential psychotherapy (STP) used in the STEP-IN-AMI trial enhanced the
physical dimension of the MacNew instrument (p=0.03). The intervention consisted of three to

ten one-hour individual sessions, which focused on patient personal history, body language
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insights, and relaxation techniques, as well as five group sessions over three months. The group
sessions included information about MI, cardiac risk factors, lifestyle changes, music-guided
breathing and muscular relaxation, comprehension of body signals, elements of oneiric language,
and attention to specific partner/relationship issues. The study found that the physical domain of
HRQoL was significantly improved in the intervention group compared to the control group.
Also, positive trends in the social domain and overall HRQoL in the favour of the intervention

were found (Roncella et al. 2013).

2.5.5. Discussion
Overall, the studies included in this review showed promising results in improving HRQoL of MI
patients. The studies included heterogeneous behavioural interventions, with cardiac
rehabilitation programs being the most commonly reported (Choo, Burke & Hong 2007; Yousefy
et al. 2009). Patients who participated in either hospital-based or home-based CRP showed higher
HRQoL than those who did not participate in any CRP (Marchionni et al. 2003; Yousefy et al.
2009). This finding is in line with other studies which demonstrated positive effects from CRP on
HRQoL of patients with coronary heart disease (Heran et al. 2011; Kim, Lee, et al. 2014).
Supervised hospital-based CRPs were shown to be superior to unsupervised home-based
programs. However, if supervised, home-based CRPs showed only little difference with hospital-
based cardiac rehabilitations (Anderson & Taylor 2014; Marchionni et al. 2003). The positive
effects CRPs on HRQoL of MI patients was found to be independent from the cost and duration
of these programs (Oranta et al. 2011). Similarly, a systematic review that compared home- versus
hospital-based CRPs suggested that home-based CRPs are safe and effective on many patient and
disease outcomes of cardiac patients including quality of life (Blair et al. 2011). Moreover, a study
that conduced cost analysis on CRPs found that hospital-based CRP costed an average
US$21,298, while the cost for home-based CRP and no program were estimated to be US$13,246
and US$12.,433 respectively (Marchionni et al. 2003). Therefore, home based CRPs may be a

better option for some patients.

In addition, the available evidence suggests that exercise is an important element of CRPs, which
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positively affects HRQoL of patients with MI (Anderson & Taylor 2014; Benetti, Araujo &
Santos 2010). Similarly, a systematic review revealed that most of the exercise-based cardiac
rehabilitation programs promised improvements in QoL of patients with coronary heart disease
including patients with MI (Heran et al. 2011). In particular, Tai Chi exercise had positive effects
on post-menopausal female patients with coronary heart disease, as this exercise is designed
similarly to walking exercises with low-moderate intensity (Song et al. 2009). Therefore, it is
important that cardiac rehabilitation programs be based upon moderate intensity exercise.
However, the effects of exercise intensity of HRQoL in patients with MI need further
investigation. While Benetti et al. (2010) demonstrated a superior effect from high-intensity
exercise, an earlier study conducted by Worcester et al. (1993) suggested no significant difference
in HRQoL scores between patients who participated in low-intensity and high-intensity exercises.
In their study, Worcester et al. (1993) described the high-intensity exercise program as consisting
of three one-hour sessions per week delivered by a teacher of physical education and a doctor,
while the low-intensity exercise program included two one-hour sessions per week of light

calisthenics and intermittent exercise.

The studies reviewed mainly used a generic tool to assess HRQoL in the target patient population.
This is in line with the overall fact that specific instruments are less likely to be used than generic
tools (Choo, Burke & Hong 2007). Generic tools have the advantage of being applied to a wider
range of individuals from full health to death. This feature enables comparison of QoL scores
across diseases and the normal population. Nevertheless, disease-specific measurements are apt
for assessing HRQoL in a specific population (Oldridge et al. 1998). These tools are more
sensitive to treatment effects among a specific population group (Bengtsson, Hagman & Wedel
2001). Although, found that the SF-36 and the Mac New Quality of Life Questionnaire were
found to be the most commonly used generic and disease-specific tools respectively for measuring
HRQoL of patients with MI (Dempster, Donnelly & O’Loughlin 2004), the disease-specific
instruments can better reflect the effects of interventions on HRQoL in this patient population.

Thus, their use should be encouraged in studies that aim to follow the changes in HRQoL of MI
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over time or evaluate the effects of a particular intervention or treatment.

The findings of this review indicate that interventions usually improve some, but not all,
dimensions of the HRQoL, suggesting that a combination of interventions may be necessary to
improve multiple dimensions of HRQoL. Additionally, it should be considered that the overall
uptake of CRPs is low, in particular, when conventional centre-based CRPs are delivered
(Varnfield et al. 2014). It is important that the patients are routinely referred and encouraged to
participate in CRPs, and alternative programs, such as home-based CRPs are offered, based on
the patient’s situation and preference, to increase participation. There is also a need for
development of interventions that can result in a sustainable improvement in HRQoL of patients
with MI. Long-term supportive programs, as opposed to one-off interventions, might lead to a

superior and long-lasting improvement in HRQoL of MI patients.

In this review, the studies evaluated CRP and other interventions with a range of duration from
one month to 18 months. Most interventions lasted a short-term up to six months and usually
showed positive effects on HRQoL of participants with MI (Hanssen et al. 2007). Likewise, in a
systematic review about QoL among CHD patients, most of the exercise-based cardiac
rehabilitation programs promised improvements with duration of programs ranging from one to
12 months, where the frequency differed from one to seven sessions per week of 20 to 90 minutes
length (Heran et al. 2011). The included studies mostly examined the short-term effects of
behavioural interventions on HRQoL of patients with MI and found positives results. The long-
term effects of these interventions are unclear, however. Future studies should focus on evaluating
the long-term effects of the cardiac rehabilitation programs, counselling, and other behavioural

interventions on HRQoL of patients with MI.

The effects of behavioural interventions on quality of life of MI patients were predominately
studied on male participants. This is consistent with the fact that the incident rate of MI is higher
in males than females (Brink, Karlson & Hallberg 2002). In line with wider research highlighting

poorer quality of life scores in women than men in general (Hajian-Tilaki, Heidari & Hajian-

85



Tilaki 2017; Viira & Koka 2012), several studies reported that female patients showed more
impaired HRQoL than their male counterparts within the first year after MI (Bogg, Thornton &
Bundred 2000; Garavalia et al. 2007; Kristofferzon, Lofmark & Carlsson 2005b; Norris,
Hegadoren & Pilote 2007). It is necessary to understand the reasons why women report poorer
HRQoL than men and if particular dimensions of HRQoL are more affected in women. This
understanding is required to develop and test targeted invitations aiming to reduce gender

disparities in the experience of QoL in patients with MI.

Limitations

Several limitations should be noted in relation to the reviewed articles. Firstly, HRQoL is a
subjective concept, therefore, studies that rely on self-report measurements need to be aware of
potential bias based on self-assessment (Bucholz et al. 2011; Marchionni et al. 2003). In addition,
some studies used small sample sizes, applied considerable exclusion criteria, and due to the
nature of the interventions, using blinding techniques to reduce bias was possible. Further, despite
our comprehensive methods, limiting our search strategy to English-language articles and
excluding grey literature may have resulted in under-representation of research from regions

outside English speaking countries.

This narrative review could not quantify the effect size of the interventions for patients with MI.
Due to the existing heterogeneity in the reviewed interventions in terms of type, measures, and

follow up meta-analysis was not appropriate.

2.5.6. Conclusion
Most CRPs and other behavioural interventions improved the HRQoL of patients with MI.
Interventions that help increase patients’ functional and psychosocial wellbeing should be
introduced before long after discharge from hospital to promote patients’ overall health and

quality of life.
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Implications

Patients with MI should be encouraged to participate in exercise-based cardiac rehabilitation
programs to help improve their quality of life. Depending on the patient’s situation and
preference, these programs can be offered as home-based or hospital-based. Telephone follow-up
programs and face-to-face education and counselling programs may also be used to help promote

HRQoL of MI patients.
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2.6. Medical interventions and HRQoL

There is ample evidence that medical interventions improve MI outcomes, including symptoms,
recurrent cardiac events and mortality (Australian Institute of Health and Welfare 2017; Fox 2016;
Rahman et al. 2017); however, the effects of these interventions on HRQoL of the patients has
not been widely studied and the results of available studies are mixed (Soo Hoo, Gallagher &

Elliott 2014; Yeng, Gallagher & Elliott 2016).

Studies that evaluated the impact of CABG on HRQoL measures reported that the patients often
experienced impaired HRQoL following surgery. CABG was found to be a predictor of declined
physical HRQoL in the SF-36, and the overall score in the EuroQol at the six-month and 12-
month follow-ups (Beck et al. 2001), low scores in the SF-12 and the SAQ at one year follow up
(Arnold et al. 2013), as well as low score in the Time Trade-Off tool at the 8-week and 12-month
follow-ups (Oldridge et al. 1998). Only one study (McBurney et al. 2002) reported that patients

with CABG had better mental HRQoL in the SF-12 after seven months from MI.

The impact of PCI on HRQoL was investigated in several studies. It was found that participants
with drug-eluting stents showed better HRQoL in scores in the SAQ at six months, however, the
difference between two groups disappeared at the 12-month follow-up (Chhatriwalla et al. 2015).
In addition, MI patients with low self-reported drug therapy compliance and low self-reported
compliance with angiotensin-converting enzyme inhibitor and lipid-lowering therapy reported
lower mental HRQoL (McBurney et al. 2002). Also, patients with a greater number of indications
for cardiac medications at discharge had lower physical component of the SF-36 approximately
2.5 years after MI (Pettersen, Reikvam, et al. 2008). It is important that new treatments for MI
consider both disease and patient outcomes, and that the patients’ HRQoL is improved using
evidence-based effective approaches. However, it should be noted that the differences in the
reported HRQoL among different medication interventions, such as CABG and PCI may be

related to the type of patients who are receiving these interventions.
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CHAPTER 3: METHODOLOGY

3.1. Research method

This study adopted a longitudinal survey design. A longitudinal study is a correlational research
study that involves repeated observations on a set of variables for the same sample units over time
(Polit & Beck 2018). In order to develop the conceptual understanding of the HRQoL in patients
with M1, two comprehensive literature reviews were performed (Kang et al. 2016, 2017) and the
literature on the emergence of quality of life as a research outcome was reviewed. The researcher
extended her knowledge of the pathophysiology of MI and contemporary management
approaches. The insight and knowledge gained from these reviews were used in the development

of the study design, including study questions and data collection tools.

3.2. Study setting

The study was conducted at Pusan National University Hospital (PNUH) and Pusan National
University Yangsan Hospital (PNUYH) in South Korea. These hospitals are the major tertiary
referral hospitals in the southern part of South Korea, with comprehensive cardiovascular centres.
In 2016, the number of outpatients at PNUH was approximately 900,000 and that of inpatients
was 400,000 (Pusan National University Hospital 2017). At PNUYH in the same year, the total
number of inpatients was about 380,000 (Pusan National University Yangsan Hospital 2017a)
and that of outpatients including new and return cases, was about 680,000 (Pusan National

University Yangsan Hospital 2017b).

3.3. Study population

The target population of this study was South Korean patients with MI who met the inclusion

criteria as follow:

1) Patients who were admitted to cardiac department with a diagnosis of MI (both STEMI
and NSTEMI);
2) Patients who were able to understand and speak Korean language;
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3) Patients who resided in South Korea; and
4) Patients who had the ability to understand the study and provide an informed consent to

participate in the study.

The exclusion criteria included:
1) Patients who had cognitive impairment;
2) Patients who were participating in other interventional studies at the time when this study
was being conducted;
3) Patients who were not willing to participate in the present study due to poor health
conditions.
The patients’ cognitive status and their ability to sign the consent and complete the research

questionnaires were assessed using the following steps (Fan et al. 2008):

1) A nurse who was taking care of the patient confirmed that patient has the ability to provide
an informed consent to the study.
2) All patients were asked to state their names at the time of screening.

3) Each patient was asked to state the colour of a paper shown.
3.4. Sample size

Pallant (2016) recommends that the formula of N> 50 + 8 x n for calculating required sample size
for studies based on regression analysis, where N refers to number of required sample size, and n
refers to the number of independent variables to be included in regression analysis. Based on this
formula and with the consideration that 11 independent variables were to be included in the
multiple linear regression analysis for current study, the study needed to recruit a minimum of
138 participants. Based on the results of previous similar studies, a dropout of 15-20% was
expected (Brink et al. 2005; Dickens et al. 2006; French et al. 2005); therefore, 158—166 patients

with MI were planned to be recruited to this study.

3.5. Data collection

After the ethics approval of each Institutional Review Board was obtained (Appendix A), patients
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were recruited from the two tertiary hospitals. Recruitment occurred under supervision of charge
nurses at the participating hospitals. To assess the potential participant’s capacity to participate in
the research, their cognitive status was assessed by asking the patient to state their full name and
their cognitive status assessed. Then, the researcher explained the purpose and protocol of the
research, invited them to participate in the study, and provided the participant them with
information statement. The participant information statement outlined the aim of the research and
the description of the process the researcher followed to collect data. The participant information
statement and the study consent form for both hospitals are presented in Appendix B. Patients
admitted to the cardiovascular centres were recruited from the hospitals from August 2015 to
February 2016 (the baseline) and followed up for three months. The follow-up was carried out
once, three months after discharge. This time frame was chosen in consultation with two
cardiologists from the participating hospitals, taking into account the transition of patients from
an acute phase to more stable condition, and feasibility considerations.

In South Korea, almost 90 per cent of patients with MI undergo PCI which takes less than 90
minutes ‘door-to-balloon time’ with a success rate of 99.4% (Kim et al. 2016). Patients are often
discharged from hospital within a week and visit an outpatient clinic once every one or two weeks
in the first month, followed by two or three times in the next two to three months. Baseline data
were collected within a few days after MI while participants were in hospital (baseline
assessments). The three-month follow-up assessments were completed via telephone or face-to-
face when the participants visited the outpatient clinics of the participating hospitals as part of
their usual follow-up care. Nursing staff and cardiologists collaborated with the researcher in
participant recruitment and collecting medical records and provided counselling during the
process of obtaining ethics approvals.

Study participants who signed the consent form completed the self-report questionnaires at the
time of enrolment (baseline) in a place that was comfortable, private, quiet and free from
distractions. Only if the participants were comfortable and safe, were they moved to another room

accompanied by the researcher, who closely monitored the participants’ conditions while they
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were completing the questionnaires, also ensuring that participants' questions were addressed.

Clinical data were obtained from medical records.

At three months after discharge from hospital, a follow-up interview was carried out with each
participant by telephone (56 participants) or participants were asked to complete the follow-up
questionnaires in a face-to-face session when they attended the outpatient department as part of
their routine care. Privacy of the patients was maintained by providing patients with a private
room, which was quiet and comfortable. The researcher monitored the participants while they
were answering the questions and clarified their questions. Completion of the study
questionnaires took less than one hour. Participants were asked to notify the researcher if
completion of the questionnaires in one single session was a burden so that the researcher could
arrange another time. All participants, however, completed the study questionnaires in a single

session.

3.6. Sampling process

A total of 215 patients with MI were screened between August 2015 and February 2016. Of the
215 patients, 150 patients (69.8%), who provided informed consent, were recruited to the study
and completed the baseline questionnaires. A total of 65 patients out of 215 patients screened
were not recruited to the study due to being unconscious (n=1), refusal due to poor health
condition (n=23), declined the study because of older age and the associate impaired hearing and
visual abilities (n=17), declined without any reason (n=19), or discharged before enrolment (n=5).
Patients who refused to participate in the study due to poor health condition mentioned reasons,
including experiencing dyspnoea, pain, severe tremor, or tiredness. At the time of three-month
follow-up from November 2015 to May 2016, four participants were deceased, and ten
participants were lost to the follow-up. Consequently, 136 participants completed the follow-up
survey. Details on the process of screening, enrolment, withdrawal, and completion are presented

in Figure 5.
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Assessed for eligibility (n=215)

Excluded (n= 65)

¢ Not meeting inclusion criteria
(n=41)

¢ Declined to participate (n=19)

¢ Other reasons (n=5)

Enrolled=150

!

Total participants completed the
questionnaires at baseline=150

Lost to follow up=10
Deceased=4

Participants completed the
questionnaires at three months
(follow-up)=136

Figure 5. Flow diagram of participant recruitment

3.7. Measurements

3.7.1. Demographic profile

Demographical profile was requested from the participants by means of a researcher developed
questionnaire. The information included: age, gender, marital status, the level of education,
current employment status, and perceived financial situation. Information on health behaviour
profile of the participants was also collected including physical activity, average sitting time per
day, smoking and alcohol consumption. Most questions were derived from the national screening
program of the National Health Insurance Service in South Korea to allow for the comparison of

the study results with national data.
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3.7.2. Clinical profile

The clinical profile included: height, weight, personal history of high blood pressure, diabetes,
high blood cholesterol, cancer, stroke, mental problems, and other heart diseases, time since the
first diagnosis of heart disease, previous MI, time since the last M1, and type of interventions for
the recent MI. This clinical information was collected from the medical records of the participants

after obtaining their consent.

3.7.3. Health related quality of life (HRQoL)

Following a thorough review of the available tools, the MacNew Quality of Life after Myocardial
Infarction Questionnaire (MacNew) was used to assess HRQoL in the present study (Dixon, Lim
& Oldridge 2002). The MacNew is one of the most popular disease-specific tools for the
assessment of HRQoL in patients with MI. The tool is the modified version of the QLMI
questionnaire (Hofer et al. 2004), optimising its suitability for assessing HRQoL in patients with
MI. Compared to other HRQoL tools, the MacNew enables specific and more comprehensive

experiences of patients with MI to be assessed (Hofer et al. 2012).

The MacNew consists of 27 items, which load into three dimensions of physical (13 items),
emotional (14 items), and social functioning (13 items), with 12 items loading onto more than one
subscale (Dixon, Lim & Oldridge 2002; Hevey & Wilczkiewicz 2014). Each item is scored on a
seven-point Likert response format ranging from 1 to 7. A higher score on the scale indicates
better HRQoL (Dixon, Lim & Oldridge 2002; Hofer et al. 2004). The total score of the MacNew
is the mean score of the 27 items. Total scores for each physical, emotional and social HRQoL
subscales can be calculated by averaging items included in each domain (Dixon, Lim & Oldridge
2002; Hevey & Wilczkiewicz 2014). According to the developers of the scale, the minimum
important difference on each domain of the MacNew scale is 0.50 points (Dixon, Lim & Oldridge

2002).

The MacNew has proven to be highly valid and reliable. The reliability of this measure has been
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established in a number of studies with the Cronbach's alpha coefficients ranging from between
0.83 and 0.97 (Boersma et al. 2006; Boersma, Maes & van Elderen 2005; Joekes, Maes & Warrens
2007; Williams et al. 2012; Wrzesniewski & Wlodarczyk 2012). However, a Korean version of
the MacNew was not available at the time of the study. Thus, the tool was translated into Korean
for the purpose of this study following the guidelines suggested by Guillemin, Bombardier &
Beaton (1993). First, the researcher, who has vast experience in translation of English texts to the
Korean language, translated the instrument into the Korean language. Then, the back-translation
was carried out by a bi-linguist, who had not seen the scale before. The translations were then
reviewed and compared with the original version and revisions made as needed until consensus
was reached. The face validity of the Korean MacNew was confirmed by three experts in the field
and it was pilot tested by five patients with a history of cardiac disease. On the basis of pilot

feedback, the wording of some questions was revised to improve understanding.

3.7.4. Depression, Anxiety, and Stress Scale (DASS 21)

Psychological distress including depression, anxiety and stress have been found to be important
factors affecting HRQoL of patients with MI (Benyamini et al. 2013; Ginzburg & Ein-Dor 2011;
Hosseini et al. 2014). Thus, the current study considered measuring and examining the impact of
these variables on HRQoL of South Korean patients, using the DASS 21. The tool has several
advantages: compared to DASS 42, DASS 21 is a short tool, which with less respondent burden
it can enable concurrent assessment of three major psychological manifestations—depression,
anxiety and stress; the validity of the tool on different population groups (Henry & Crawford
2005) and cultures have been widely confirmed (Oei et al. 2013). The original English version of
DASS 21 showed high alpha coefficients at 0.91 for the depression subscale, 0.84 for anxiety and
0.90 for stress (Lovibond & Lovibond 1995). A Korean version of the tool is available (Cha 2014)
and it has been validated on Korean population, demonstrating high internal consistency with
alpha coefficients of 0.81, 0.72 and 0.80 for depression, anxiety, and stress subscales, respectively

(Song & Lindquist 2015).
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The DASS 21 comprises 21 items from the full version of the DASS 42. Each item is scored on
a Likert scale from 0 (never) to 3 (almost always) and the 21 items can be summed as a total
score, ranging from 0 to 63. The DASS 21 can be divided into three dimensions of depression,
anxiety and stress and each dimension encompasses seven items. The total scores for the
individual depression, anxiety, and stress subscales can be also calculated with these seven items
each (Henry & Crawford 2005), indicating that the higher scores represent increased depression,
anxiety and stress, with the total subscale ranging range from 0 to 21 (Henry & Crawford 2005).
The severity of depression, anxiety, and stress can be classified into five categories comprising
normal, mild, moderate, severe, and extremely severe (Lovibond, Lovibond & Psychology

Foundation of Australia 1995).

3.7.5. Insomnia Severity Index (ISI)

Sleep disturbance is commonly experienced by patients after MI (Hoevenaar-Blom et al. 2011;
Laugsand et al. 2011) and it has been shown to negatively affect HRQoL of these patients (Rafael
et al. 2014). Disturbed sleep also seems to play an intermediary role between self-efficacy and
HRQoL (Brink et al. 2012). Nevertheless, the effect of poor sleep itself on HRQoL of patients
with MI has not widely been studied. Therefore, as a factor that could likely impact HRQoL of
study participants, data on sleep quality were collected using the Insomnia Severity Index (ISI).
The ISI is a brief self-report instrument measuring the patient's perception of their insomnia. It
consists of seven items, addressing severity of sleep difficulties (three questions), satisfaction of
sleep pattern, interference with daily functioning, noticeability of impairments, and worry about
sleep (1 item each). The items are scored on a scale of 0 (not at all) to 4 (very much). Total score
for the tool is the sum of the all 7 items, with the scores ranging from 0 to 28. A total score of 0—
7 indicate no clinically significant insomnia, 8—14, sub-threshold insomnia, 15-21, moderate
insomnia, and 22-28 severe insomnia (Cho, Song & Morin 2014). The ISI is a reliable tool for
assessment of disturbed sleep in a clinical population with the reported Cronbach’s a of 0.74

(Bastien, Vallieres & Morin 2001). A validated Korean version of the tool is available with the
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reported Cronbach’s o of 0.92 (Cho, Song & Morin 2014). The ISI also showed high reliability

in the present study with the coefficient alpha of 0.95.

3.7.6. The Brief Illness Perception Questionnaire (B-IPQ)

The available evidence suggests that patients with more positive illness perceptions following MI
show better quality of life (Petrie et al. 2002). Thus, this study examined the effect of illness
perception, as a potential factor on HRQoL of South Korean patients with MI. Participants’
perception of their MI was assessed by the Brief Illness Perception Questionnaire (B-IPQ), which
consists of eight items, and one open question (Broadbent et al. 2006), assessing cognitive, illness
and emotional representations, as well as illness comprehensibility. The first five items ask
patients about the degree to which their illness affects the individual’s life (‘consequences’), how
long the illness is expected to last (‘timeline’), how much they feel ‘personal control’ over the
illness, how much the treatment can help (‘treatment control’), and patients’ experiences of
symptoms from the illness (‘identity’). Items number six, seven and eight measure patients’
‘concern’ about their illness, comprehensive ‘understanding’ of the illness and the extent to which
the illness affect them emotionally (‘emotional response’). The items are scored on a Likert type
scale ranging from 0 to 10, with higher scores indicating stronger congruence between a question
statement and patient’s perception. Interpretation of scores can be easily made by individual
items. Answers to the last open question (item 9), which is about patient’s perception of the casual
factors, can be categorised into stress, lifestyle, or hereditary (Broadbent et al. 2006). This tool
has shown good test-retest reliability, as measured at three weeks and six weeks (p<0.01),
predictive validity in patients with MI (p<0.05), and discriminant validity (p<0.001) (Broadbent

et al. 20006).

Permission for the use of the tool in the study was obtained from the developer of the tool
(Appendix D), and the Korean version of the tool was prepared for the purpose of this study. It
was translated into Korean using the same process as described for translation of MacNew, and

reviewed by three health professionals and five laypersons. Following their advice, the wording
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of a couple of questions were amended so that they flowed better.

3.7.7. Fatigue

Fatigue seems to be a factor affecting HRQoL in patients with MI (Alsén & Brink 2013). The
current study applied a single item measure of fatigue to assess patients’ perception of daily
fatigue following MI. Patients were asked to rate their current state of fatigue on a scale ranging
from 0 (not at all) to 10 (extremely). The single-item fatigue scale has been examined for
convergent validity and discriminant validity, and been found to be a valid tool to measure current

fatigue (Van Hooff et al. 2007).

3.7.8. Self-efficacy

Self-efficacy is another factor that has been found to be associated with health behaviours and
HRQoL of patients with MI. This concept takes into account patients’ perception about their
ability to manage the post-MI condition. In a longitudinal study, self-efficacy four months after
MI was positively associated with HRQoL scores at two-year follow-up (Brink et al. 2012). For
the current study, a single item self-efficacy measurement was used to assess participants’ self-
efficacy. This tool was modified from the Cardiac Self-Efficacy Scale, which consists of 13 items
(Fors et al. 2014), and responses to the items are scored on a Likert type scale ranging from 0 (not
all confident) to 5 (very confident). Single item self-efficacy measures have been shown to
possess good discriminant validity and greater predictive validity compared to multi-item scales

(Hoeppner et al. 2011).

3.7.9. The ENRICHD Social Support Inventory

Participants’ perceived social support was measured by the ENRICHD Social Support Inventory
(ESSI), developed to assess social support in patients with CHD. The ESSI is composed of seven
items which are scored on a Likert type scale, ranging between 1 (none of the time) and 5 (all the
time), excluding item 7. The seventh item is a question about the status of marriage, including

living with a partner, which is answered either “yes” (scored 4) or “no” (scored 2) (Mitchell et al.
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2003). The total score can be calculated by summing the seven items, with a higher total score

indicating higher levels of perceived social support (Vaglio et al. 2004).

The psychometric properties of this scale were established on ischaemic heart disease patients
after PCI, with the alpha coefficient of 0.88 (Vaglio et al. 2004). The original English version of
this tool was translated into Korean using the same process as described for translation of

MacNew.

3.7.10.  Severity of MI

The severity of MI took into account the changes in ST-segment and left ventricular ejection
fraction (LVEF) (Roger 2009). Classification by electrocardiographic manifestations—STEMI or
NSTEMI—is commonly used for assessment of severity of MI and making decisions on in-
hospital treatment strategies during the first 24 hours, as previous studies suggest that these two
types of MI show different prognoses (Roger 2009; Thygesen et al. 2012). LVEF is also widely
used for measuring cardiac function in clinical practice and has prognostic value in patients with
MI. However, association between LVEF and HRQoL has not been adequately studied in patients

with MI (Pettersen, Kvan, et al. 2008).

After obtaining informed consent from the participants in this study, information about diagnosis
of MI and LVEF, recorded by a cardiologist, were extracted from the participants’ electronic

medical records.

3.8. Data analysis

All statistical analyses were implemented using SPSS version 24.0 (SPSS Inc., Chicago, IL,
USA). A consultation was obtained from a statistician who was insightful about the instruments
and the study design, but was not directly involved in the present study. Prior to the quantitative
data analyses, data cleaning was conducted for detection and correction of inaccurate data coded.
Categorical variables were summarised using frequencies and percentages, while continuous

variables were compared using means and standard deviations (SD). Based on the normal
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distribution of the MacNew scores, bivariate and multivariate comparisons were performed using
Chi-square analysis, paired-samples #-test, and Pearson correlation coefficients. The multivariate
linear regression analysis was modelled to determine the significance and strength of associations
between HRQoL and different variables (Hosseini et al. 2014; Wang, Thompson, et al. 2014).
After verifying the absence of multicollinearity, the backward elimination stepwise regression
analysis was performed. Statistical significance of all the analyses was set at the level of p<0.05

(two-tailed).

3.9. Ethical considerations

This study obtained ethics approvals from the Institutional Review Board of PNUH (IRB no. H-
1505-008-029) and the Institutional Review Board of PNUYH (IRB no. 05-2015-072), the
participating hospitals in South Korea. The study documents including the ethics approval letters
from the participating hospitals were translated from Korean language into English for the
purpose of obtaining ratification from the Human Research Ethics Committee of the University

of Technology Sydney, the participating university (Appendix A).

The study adhered to the general ethical principles applied to research with human subjects.
Potential participants were provided with verbal and written information about the study and its
objectives in Korean language and provided an informed consent to participate in the study. They
were assured that their participation was completely voluntary, there was no financial reward,
direct benefits or risks for their participation in the study, and that they could withdraw from the
study at any time without any consequences. Participant confidentiality and privacy were ensured
and respected. The individual participation was not disclosed to other patients and data collection
was undertaken individually in the room where the patients’ privacy could be protected. Follow-
up interviews were scheduled according to participants’ preferences to minimise inconvenience.
The participants were provided with the option to complete the questionnaires in more than one
session. The study questionnaires were administered in Korean. A single researcher collected the

data for the study, both baseline and follow up date, and dealt with the data collected from the
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participants. The researcher maintained the anonymity of the participants by not publishing any
information by which one could identify a specific person. The information obtained was only
considered for the purpose of the research. The researcher was the only person who knew the
identity of the participants. All the completed questionnaires were kept in a secure, private

location that was only available for the researcher.
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CHAPTER 4: Results (1)

4.1. Chapter preface

Chapter 3 provided the methodology of the current study including study population selection
criteria, sampling and data collection processes, instruments for measuring variables, statistical
analysis, and ethical considerations. In this fourth chapter, the study’s results with regard to the
validity and reliability of the Korean version of the MacNew Heart Disease Health-Related
Quality of Life Questionnaire, are reported. This validation study was designed for verifying
validity and reliability of the tool as well as for the process of translation into Korean. The article
in this chapter is presented in its preprint form, being published in the Taiwan Nurses
Association’s Journal of Nursing Research (2018). The final submitted format of this article is
provided in Appendix E. The Journal of Nursing Research was chosen since it well reflects the
Association’s international perspectives with an impact factor of 0.944. Moreover, this journal is
highly ranked among Asian-based English-language journals, which will help to increase the

accessibility and usability of the Korean version of the MacNew.

4.2. Validation of the Korean version of the MacNew heart disease health-

related quality of life questionnaire

Article reference:

Kang, K., Gholizadeh, L., & Han, H.-R. (2018), ‘Validation of the Korean version of the MacNew
heart disease health-related quality of life questionnaire’, Journal of Nursing Research (Accepted

for publication on 02 Jan 2018).

Abstract

Background: Health-related quality of life (HRQoL) is an important measure in patients with
cardiac disease including myocardial infarction (MI). The disease-specific tools can better reflect
the impact of the disease on different aspects of the patient’s life.
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Purpose: The aim of the study was to assess the psychometric properties of the Korean version of

the MacNew Heart Disease HRQoL Questionnaire

Methods: A total of 136 patients who had experienced MI about three months earlier were
recruited from two tertiary hospitals in South Korea. The internal consistency and various types
of validity of the Korean MacNew were assessed. Exploratory factor analysis (EFA) with varimax

rotation was performed to identify a better structure for the Korean version of the MacNew.

Results: The internal consistency of the Korean MacNew was established as indicated by
Cronbach’s alpha coefficients, ranging from 0.88 to 0.93. Face validity and construct validity
(both discriminant and concurrent) of the Korean MacNew were established. There were strong
positive correlations between the total Korean MacNew and the single-item global QoL scale
(r=0.73, p<.001). As expected, the total Korean MacNew also had strong negative correlations
with the DASS 21 (r=-.81, p<.001), and the single-item fatigue scale (r=-.51, p<.001). The
outcomes of EFA showed a better result with the five-factor structure in the Korean version of

the MacNew.

Conclusion: The Korean version of the MacNew showed consistently acceptable psychometric
properties of reliability and validity in patients with MI. Therefore, this instrument can be
recommended for assessing HRQoL of MI patients among the South Korean population.

However, caution should be taken in using the sub-scale scores.

4.3, Introduction

Health-related quality of life (HRQoL) is an important and relevant measure in patients with
cardiac disease, allowing for a more comprehensive assessment of health status as perceived by
the patient. HRQoL presents the patient’s individual perspective of the burden and trajectory of
their illness as well as their overall health (Rumsfeld et al. 2013). Thus, careful assessment of this
concept can provide valuable information about the patient and help guide clinical decisions and

treatment. Several generic and disease-specific measurements have been used to assess HRQoL
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in cardiac patients and they are useful; however, the disease-specific tools can better reflect the
impact of the disease on various aspects of the patient’s life (Pavy et al. 2015). Further, disease-
specific tools are more sensitive to changes during recovery from cardiac events, such as

myocardial infarction (MI) and treatments (Nakajima et al. 2009).

Despite significant improvements in intervention and treatment, MI remains one of the leading
causes of mortality and morbidity in South Korea (Kook et al. 2014). Increasing attention is being
paid to improving patients’ experience with MI and the impact that such a life threatening event
can have on the patients’ wellbeing and quality of life (Rumsfeld et al. 2013). In South Korea, the
36-Item Short Form Health Survey is the most commonly used generic tool for assessing HRQoL
in cardiac patients, followed by the Seattle Angina Questionnaire, the Quality of Life Index-
Cardiac, and the Padilla and Grant’s Quality of Life Index (Lee, Tak & Song 2005). However,
the MacNew Heart Disease Health-related Quality of Life (MacNew) is more likely to
comprehensively reflect the experiences of patients with cardiac diseases. This measurement
requires patients to answer the items about their ‘heart problem’ and the impact of these
experiences on different aspects of their life, while the Seattle Angina Questionnaire and the
Minnesota Living with Heart Failure Questionnaire refer to ‘chest pain, chest tightness or angina’
and ‘your heart failure’, respectively, in the questions that may have difficulties in covering a

wide range of cardiac events, such as heart attacks (Hofer et al. 2012; Pavy et al. 2015).

The MacNew is the modified version of the Quality of Life after Myocardial Infarction
Questionnaire (QLMI), developed by Hiller et al. (1994), and the QLMI questionnaire (QLMI-2)
developed by Valenti, Lim, Heller, & Knapp (1996). It is a valid and reliable questionnaire for
assessing HRQoL in patients with a broad range of cardiac diseases including angina, heart failure
and MI (Hofer et al. 2004). The MacNew has been translated into a wide range of languages and
is available in more than 50 countries. The psychometric properties of the tool have been validated
in patients with MI and other cardiac conditions in 20 languages (MacNew.org 2016). However,
the Korean version of the MacNew had not yet been validated. The aim of the study was to

translate the MacNew into Korean, and assess the reliability, validity, and factor structure of the
115



tool to measure HRQoL in South Korean patients with MI.

4.4. Methods

4.4.1. Settings and subjects

The study was implemented as part of a larger observational longitudinal study, which aimed to
examine changes in HRQoL after MI and to identify factors affecting HRQoL in this patient
population. The study was conducted at the cardiovascular centres of two major tertiary referral
hospitals in the southern part of South Korea. Patients admitted to these centres were
consecutively recruited from August 2015 to February 2016 and were followed up for three
months after discharge. Inclusion criteria of the study included patients: 1) admitted to a cardiac
department with a diagnosis of MI (either STEMI or NSTEMI); 2) able to understand and speak
Korean; 3) living in South Korea; and 4) able to understand the study and provide an informed
consent.

A total of 215 patients were screened in accordance with the inclusion criteria. One hundred and
fifty patients (69.8%) gave informed consent to participate and completed the study
questionnaires at baseline. Of the screened patients, 65 patients were not recruited due to poor
health condition (n=23), declined without any reason (n=19), inadequate hearing (n=17),
discharged before enrolment (n=5) or being unconscious (n=1). Poor health condition was
mentioned as experiencing dyspnoea, pain on the site of intervention, severe tremor, or tiredness.
By the time of the follow-up, four out of 150 participants were deceased and ten were lost to the
follow-up. As a result, 136 participants completed the study questionnaires at the three-month

follow-up, including the Korean version of the MacNew.

442, Study procedure

Before recruitment of participants, the ethics approval of each Institutional Review Board was
obtained. Once participants signed the consent form, they were asked to complete the self-report
questionnaires in the Korean language. Clinical data of the participants were retrieved from

medical records. Recruitment occurred under supervision of chare nurses and two cardiologists
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were consulted about the appropriate follow up period, study questionnaires, and in the process

of obtaining the ethical approvals.

At three months after discharge from hospital, a follow-up interview was carried out with each
participant by telephone, or participants were asked to complete the follow-up questionnaires in

a face-to-face session when they attended the outpatient department as part of their routine care.

4.43. Measurements

The study questionnaires included key socio-demographic questions, such as age, gender, marital
status, and self-evaluated income (excellent, good, only fair, and poor); and questions about
clinical characteristics contained recurrent MI (yes/ no), physical activity (active/ relatively

active/ not active), and fatigue (the 0—10 fatigue scale).

This study used the Korean version of the MacNew. The MacNew consists of 27 items, which
assess cardiac patients’ perceived emotional (14 items), physical (13 items), and social
functioning (13 items) over the previous two weeks. A single item can be part of more than one
subscale. Each item is scored on a seven-point Likert scale ranging from 1 to 7. A higher score
on the scale indicates better HRQoL. The total score of the MacNew can be calculated as the
average of the 27 items, and domain scores can be taken by the averages of the items in each
subscale with a range between 1 and 7. The scores are not contributed by missing items, and the

27" item may be excluded in the physical domain (Dixon, Lim & Oldridge 2002).

For the purpose of this study, the tool was translated into Korean following the guidelines
suggested by Guillemin et al. (1993). To obtain a quality translation, the principal researcher, who
has vast experience in the translation of English texts into Korean, first translated the instrument
into Korean. Then, the back-translation was carried out by two bilingual experts who had not seen
the questionnaire previously. Differences in the translations were discussed and agreement was
reached on the final version. The Korean version of the MacNew was next reviewed for face
validity by three South Korean native health professionals in the field of cardiovascular disease

and five persons with a history of cardiac disease.
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We used the Depression Anxiety and Stress Scale (DASS 21), the single-item fatigue scale, and
the single-item global quality of life scale to assess the concurrent construct validity of the Korean
MacNew. We hypothesised that the MacNew total score would correlate significantly and closely
with the DASS 21 (McDonnell et al. 2014). DASS 21 is the short form of the DASS 42, designed
to measure the severity of the core symptoms of depression, anxiety and stress. It consists of 21
items and each item is scored from 0 (did not apply to me at all) to 3 (applied to me very much or
most of the time). Higher total scores on the DASS 21 represent greater emotional distress. Past
research shows strong positive relationships between experience of depression and poorer
HRQoL in patients with MI (McDonnell et al. 2014; Morys$ et al. 2016). DASS 21 has been widely
used in Asian countries and a Korean version is available (Cha 2014). We also hypothesised that
the MacNew total score would correlate significantly and closely with the single-item fatigue
scale (Alsén & Brink 2013; Casillas et al. 2006; Hwang, Liao & Huang 2014). The single-item
fatigue scale is a valid tool with response options ranging from 0 (no fatigue) to 10 (greatest

possible fatigue) (Kim & Abraham 2017).

Additionally, we expected to find a significant correlation between the MacNew global scale with
the single-item quality of life scale (De Boer et al. 2004), as they both measure the same construct.
The single-item quality of life scale has proved to be a valid tool with response options ranging
from O (the worst it has ever been) to 10 (the best it has ever been) (De Boer et al. 2004). Based
on past literature, we hypothesised that the MacNew scores would correlate negatively with the
DASS (McDonnell et al. 2014; Morys et al. 2016) and the fatigue scores (Alsén & Brink 2013;
Casillas et al. 2006; Hwang, Liao & Huang 2014), but positively with the single-item quality of

life score (Alsén & Brink 2013; De Boer et al. 2004; Wang, Thompson, et al. 2014).

4.4.4. Ethical considerations

Ethical approvals were obtained from the relevant research ethics committees prior to
commencement of the study (PNUH-IRB No. H-1505-008-029, PNUYH IRB No. 05-2015-072,
UTS HREC Approval Number: 2015000254). The researcher provided verbal and written

information about the study and its objective to the participants and assured them of their
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voluntary participation, confidentiality and privacy. Informed consent was obtained from all

participants.

4.4.5. Statistical analyses

The follow-up data of 136 participants were analysed for the present validation study, using IBM
SPSS Statistics 24. Characteristics of the participants were described using frequencies, means,
and standard deviations (SD) (Table 5). The psychometric properties of the Korean version of the
MacNew were assessed in accordance with the recommendations of the Scientific Advisory
Committee of Medical Outcomes Trust (2002). Specifically, two steps of factor analysis were
conducted. First, partial confirmatory factor analysis (PCFA) with direct oblimin rotation
(maximum likelihood) was performed to determine if the items loaded similarly to the
theoretically clear structure in three factors of the original version (Valenti et al. 1996). Second,
exploratory principle component factor analysis (EFA) with varimax rotation was carried out to
identify a better structure for the Korean version of the MacNew. A total of 26 items were
included; however, item 27 was excluded in the factor analysis based on the original report
(Valenti et al. 1996). The suitability of data for factor analysis was assessed by 0.30 and higher
in the correlation matrix, the recommended value of 0.60 in the Kaiser-Meyer-Oklin value, and
the significance (p<.001) in the Bartlett’s Test of Sphericity. The values of evaluating the
confirmatory factor analysis model fit require higher than 0.950 of normed fit index (NFI),
comparative fit index (CFI), and Tucker-Lewis index (TLI) as well as <.06 or <.08 of root mean

square error of approximation (RMSEA) and standardised root mean square residual (SRMR).

The Cronbach's a coefficient was used to examine the internal consistency of the overall tool and
of each dimension. The emotional subscale included items 1, 2, 3,4, 5, 6,7, 8, 10, 12, 13, 15, 18,
and 23. The physical subscale included items 1, 6, 9, 12, 14, 16, 17, 19, 20, 21, 24, 25, and 26.
The social subscale included items 2, 11, 12, 13, 15, 17, 20, 21, 22, 23, 24, 25, and 26. The
concurrent construct validity of the Korean MacNew was assessed by calculating the Pearson
correlation coefficients of the total score of the MacNew with the DASS, with the single-item

fatigue scale, and with the single-item of global quality of life scale. The strength of the
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correlations was considered weak when r=0.10 to 0.29, medium when r=0.30 to 0.49, and strong
when r=0.50 to 1.0 (Pallant 2016). Discriminant validity was determined via assessment of the
ability of the Korean MacNew to discriminate between males and females, different age groups,
and levels of physical activity. We hypothesised that HRQoL of the participants would be poorer
if they were female, older age and less active. Gender (Lim et al. 1993; Valenti et al. 1996) and
age (Kim, Kim & Hwang 2015; Oginska-Bulik 2014; Valenti et al. 1996) have been used in

previous studies for assessment of discriminant construct validity of the MacNew.

4.5. Results

Socio-demographic and clinical characteristics of the study participants are demonstrated in Table
5. The mean (SD) age of the participants was 64.35 = 11.61 years old, they were mainly male
patients (73.5%), married (87.5%) and perceived their income as ‘only fair’ (60.3%). The majority
of the participants had experienced MI for the first time (77.9%) and were physically not active

or only relatively active (71.3%). Additionally, the mean score of fatigue was 2.97 + 2.69.
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Table 5. Socio-demographic and clinical characteristics of the study participants (N=136)

Participant characteristics N (%)
Age

Mean + SD years 64.35+11.61

Range 21- 86

>65 69 (50.7)
Gender

Female 36 (26.5)

Male 100 (73.5)
Marital Status

Married 119 (87.5)

Never married, separated, divorced, widowed 17 (12.5)
Physical activity

Active 39 (28.7)

Relatively active 29 (21.3)

Not active 68 (50.0)
Self-evaluated income

Excellent 3(2.2)

Good 15 (11.0)

Only fair 82 (60.3)

Poor 36 (26.5)
Recurrent MI

Yes 30 (22.1)

No 106 (77.9)

The PCFA with direct oblimin rotation was applied to help interoperate factor loading of each of
26 items of the MacNew on the three factors in the original version (Valenti et al. 1996),
explaining 50.2% of the total variance (see Table 6). The majority of the items loaded significantly
(loadings ranged from 0.30 to 0.78) on the same factors reported in the original study. Specifically,
four of the 26 items in the Korean MacNew loaded on unexpected factors. Item 16 (aching legs),
which asked the participants how often they had been bothered by aching or tired legs’, loaded
on the social factor instead of the physical factor; item 21 (unsure about exercise; ‘how often have
you felt unsure as to how much exercise or physical activity you should be doing?’), item 22

(overprotective family; ‘how often have you felt as if your family is being over-protective toward
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you?’), and item 24 (excluded; ‘how often have you felt excluded from doing things with other
people because of your heart problem?’) loaded on the emotional factor rather than on the physical

or social factor.

To examine the factor structure of the Korean MacNew Questionnaire, data on 26 items of the
questionnaire were subjected to EFA. The inspection of the correlation matrix revealed the
presence of many coefficients at higher than 0.30 and 0.89 of the Kaiser-Meyer-Oklin value, and
that Bartlett’s Test of Sphericity reached significance (p<.001), supporting factorability of the
data. The results of rotation sums of squared loadings in the EFA presented the five-factor
structure, explaining 64.9% of the total variance (Table 7). Half of the 26 items loaded on more

than one factor and the first three factors explained about 50% of the variance.

The internal consistency of the global scale was high at Cronbach’s alpha coefficients of 0.93.
Additionally, coefficients of emotional, physical, and social subscales, allocated as the original

study (Valenti et al. 1996), were examined as indicated by 0.92, 0.88, and 0.91 respectively.

Concurrent construct validity of the Korean MacNew was supported by demonstrating strong
negative correlations between the global MacNew and DASS 21 (r=-.81, p<.001), and between
the global score and the single-item fatigue scale (r=-.51, p<.001). There were significant positive
correlations between the total MacNew score and the single-item global quality of life scale

(r=0.73, p<.001).

The discriminant validity of the Korean MacNew was also supported by examining the
discriminant function of the tool across different age groups, gender, and physical activity.
Patients >65 years old showed lower HRQoL than those <65 years old (5.34 vs 5.74 respectively,
p=.002). The Korean MacNew also discriminated well between female and male, with female
patients showing poorer HRQoL than male patients (5.20 vs 5.66 respectively, p=.002). The
difference in the MacNew scores among patients who had been more active, relatively active and
who had not been active (5.82, 5.81 vs 5.19 respectively, p<.001) was statistically significant,

indicating that the discriminant concurrent validity on the Korean MacNew was well confirmed.
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Table 6. Partial Confirmatory Factor Analysis with direct oblimin rotation of the Korean
MacNew (N=136)

The MacNew domains

Emotional Physical Social
MacNew items Korean Original Korean Original Korean Original
1 Frustrated 0.78 0.79
2 Worthless 0.49 0.74 0.47 0.42
3 Confident 0.43 0.61
4 Down in the dumps 0.74 0.86
5 Relaxed 0.57 0.79
6  Worn out 0.59 0.31 0.52
7  Happy with personal life 0.49 0.73
8 Restless 0.69 0.81
9  Short of breath 0.44 0.73
10  Tearful 0.38 0.72 0.37
11 More dependent 0.60 0.62
12 Social activities 0.30 0.40 0.46 0.40 0.52
13 Others/less confident in you 0.63 0.45 0.66
14 Chest pain 0.39 0.72
15 Lack of self-confident 0.67 0.66 0.47
16  Aching legs 0.44 0.41
17  Sports/exercise limited 0.78 0.60 0.61
18  Frightened 0.52 0.63
19  Dizzy/ light-headed 0.44 0.61
20  Restricted or limited 0.82 0.64 0.62
21 Unsure about exercise 0.43 0.47 0.48
22 Overprotective family 0.34 0.69
23 Burden on others 0.44 0.31 0.90 0.66
24 Excluded 0.37 0.43 0.74
25  Unable to socialize 0.36 0.39 0.46 0.68
26  Physically restricted 0.78 0.90 0.60 0.65
Variance explained 39.1% 28.1% 6.7% 17.2% 4.4% 21.4%
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Table 7. Exploratory principle component factor analysis of the Korean MacNew (N=136)

MacNew items Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
23 Burden on others 0.81
15 Lack of self-confident 0.77
2 Worthless 0.71
11 More dependent 0.71
10 Tearful 0.63 0.40
4 Down in the dumps 0.62 0.58
12 Social activities 0.62 0.40
13 Others/less confident in you 0.55 0.46
16  Aching legs 0.54 0.49
24 Excluded 0.53 0.45
7  Happy with personal life 0.52 0.47
26 Physically restricted 0.84
20 Restricted or limited 0.82
17  Sports/exercise limited 0.76
9  Short of breath 0.59
19 Dizzy/ light-headed 0.58
14 Chest pain 0.52
25 Unable to socialize 0.51
1 Frustrated 0.69 0.42
5 Relaxed 0.58
18  Frightened 0.42 0.47 0.42
6  Worn out 0.40 0.46
22 Overprotective family 0.81
8  Restless 0.48 0.58
Confident 0.50 0.59
21  Unsure about exercise 0.43 0.54
Variance explained 20.9% 17.7% 11.6% 8.4% 6.3%

4.6. Discussion

Patients’ evaluation of the impact of the disease on their daily functionality and quality of life is
important to facilitate patient centred care and improve disease and patient outcomes. HRQoL has
been an important patient-reported health outcome in consideration of its prediction of mortality,
recurrence of cardiovascular events and re-hospitalisation among patients with cardiovascular
disease, particularly in MI (Anker et al. 2014). The MacNew questionnaire is one of the most
popular disease-specific questionnaires for assessing HRQoL in cardiac patients (MacNew.org

2016). The current study demonstrated that the Korean MacNew is also reliable and valid for
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measuring HRQoL in patients with MI.

The Cronbach’s alpha coefficients of the Korean MacNew in the current study were high, with
0.93 for the overall score as well as 0.92, 0.88 and 0.91 for the emotional, physical and social
subscales, respectively. The results were consistent with prior internal consistency reports, with
the average internal consistency reliability coefficients for the total, emotional, physical and social
domains being 0.93, 0.92, 0.86 and 0.88, respectively, throughout the 23 validation studies
conducted in different languages (Hofer et al. 2004; Hofer et al. 2012; Pavy et al. 2015; Wang et
al. 2015). The concurrent construct validity and discriminate construct validity of the Korean
MacNew were also supported. Therefore, the Korean version of the MacNew demonstrated high

reliability and validity for assessing HRQoL in patients with MI.

When we performed PCFA with the direct oblimin rotation solution to determine if the items
loaded similarly to the theoretically clear structure in three factors in the original version (Valenti
et al.,, 1996), all the 26 items on the Korean MacNew met the threshold standard for item
retainment and most loaded on the expected factors in comparison to the original study. The
physical and social factors explained only 6.7% and 4.4% of variance, respectively, while the
emotional factor explained 39.1% of variance. A few items loaded on a different factor compared
to the original validation study. For example, loading of item 16 (aching legs) was skewed to the
social factor rather than the physical factor. A potential explanation for this finding may that
aching legs affects patients’ social health rather than physical health in Korean culture. Loadings
of item 21 (unsure about exercise) and item 22 (overprotective family) were on the emotional
dimension rather than the physical or social dimensions. Pogosova, Kursakov, and Boycharov
(2015) and Seneviwickrama et al. (2016), who used the Russian and the Sinhalese versions
respectively, also found that item 21 loaded on the emotional domain. Item 22 loading on the
emotional domain was consistently found in a study of the German version of the MacNew,
conducted by Stefan Hofer et al. (2008). These findings may suggest that the Korean patients who
have recently experienced MI are affected emotionally regarding their uncertainty regarding

exercise and being overprotected by the family.
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In addition, except for SRMR (=0.055), other values of NFI (=0.784), CFI (=0.879), TLI (=0.843)
and RMSEA (=0.082) did not meet the requirements in the three-factor structure. Thus, EFA was
implemented to identify a better structure for the Korean MacNew, and the results revealed that

the 26 items of the Korean version of the MacNew were likely to be grouped into five factors.

In general, the results of previous validation studies on both English (Dempster, Donnelly &
O’Loughlin 2004) and non-English patients with cardiac disease fail to support the item loading
pattern (Gramm, Farin & Jaeckel 2012) as reported in the original study. For example, Dempster
et al. (2004) established a five-factor solution, including factors of emotion, restriction,
symptoms, perception of others and social on a population of cardiac patients in Ireland
(Dempster, Donnelly & O’Loughlin 2004). Therefore, these findings imply that the factor

structure of the MacNew may need to be further reviewed.

Overall, the results of the current validation study suggest that the Korean MacNew is a valid and
reliable tool for assessing HRQoL in patients with MI. However, we recommend that only the
total score for the Korean MacNew be used at this stage, unless future studies with bigger sample
sizes provide more consistent results on the pattern of item loadings on the individual subscales.
Our study sample size of 136 may not be large enough to produce reliable results, considering the
number of the MacNew items. Although some authors suggest that five cases for each item is
adequate for factor analysis in most cases, the recommendation generally is that the larger sample

size, the better (Tabachnick & Fidell 2013).

4.7. Conclusion

The Korean version of the MacNew showed consistently acceptable psychometric properties of
reliability and validity in patients with MI. The instrument can therefore be used for assessing
HRQoL of South Korean MI patients to develop a better understanding of patients’ health
conditions after MI and evaluation of interventions or related treatments from patients’

experiences. However, caution should be taken in using the sub-scale scores.
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CHAPTER 5: Results (2)

5.1. Chapter preface

Chapter 4 provided the results of the study on the psychometric properties of the Korean MacNew
Heart Disease Health-Related Quality of Life Questionnaire. This study demonstrated that the
Korean MacNew is a valid and reliable tool to be used for the assessment of HRQoL in South

Korean patients with MI.

Chapter 5 provides the major findings of this study as presented by a submitted manuscript and
an accepted article. Section 5.2 provides HRQoL of South Korean patients during less than a week
of hospitalisation and correlates of HRQoL immediately after MI. The baseline study findings are
helpful for identifying patients who are likely to experience impaired HRQoL at the early stage
of recovery from MI. Section 5.2 presents a manuscript, submitted to the Applied Research in
Quality of Life, and the submitted format of this manuscript is provided in Appendix E. The
Applied Research in Quality of Life was chosen because its nature as the official journal of the
International Society for Quality-of-Life Studies, and as a journal which has shown positive
influences on research of quality of life. The impact factor of the Applied Research in Quality of

Life in 2016 is 1.286.

Section 5.3 provides results of a study on the trends of HRQoL for three months and baseline
predictors of HRQoL among patients with MI three months after discharge. Along with the
baseline study, this longitudinal observational study focused on achieving the overall research
aims and in answering the research questions, presented in section 1.4. Supported by the literature
review, a total of 11 independent variables, comprising demographic, clinical and psychosocial
factors, were put into the regression analysis model, identifying its influence and its prediction of
HRQoL in this patient population. This fifth chapter presents an article in its preprint form, sent
for publication by Heart & Lung: The Journal of Acute and Critical Care. The published format

prior only to the final correction process is provided in Appendix E. The American Association
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of Heart Failure Nurses has been officially publishing this peer-review journal, whose impact
factor in 2016 was 1.657. This journal specialises in ‘acute and critical care’ for cardiovascular

and respiratory patients, and its general perspective thus seems to fit with my research findings.

Elsevier, the publisher of this journal, states in its journal author rights that ‘permission is not
required’ as the authors of Elsevier articles retain the right to include it in a thesis or dissertation,

provided it is not published commercially and provided the original source is referred to.

5.2. Health-related quality of life and its predictors in South Korean patients with

myocardial infarction in the acute phase

Manuscript reference:

Kang, K., Gholizadeh, L. & Han, H.-R. (2018), ‘Health-related quality of life and its predictors
in Korean patients with myocardial infarction in the acute phase’ (Manuscript reference: RCNJ-

2018-0057), Contemporary Nurse (Submitted and under review).

5.2.1. Abstract
Background: Individual experience of myocardial infarction (MI) often results in low health-
related quality of life (HRQoL). Investigating factors affecting post MI HRQoL can be helpful
for identifying patients who may be at risk for developing low HRQoL at an early stage of
recovery from MI. This study aims to investigate HRQoL of South Korean patients in the acute

phase of MI and factors that correlate with this important patient outcome.

Methods: A total of 150 patients with recent MI were recruited. The Korean version of the
MacNew Quality of Life after Myocardial Infarction Questionnaire was used to assess their
HRQoL. Demographic, behavioural and disease-related factors were also assessed and the
Depression, Anxiety and Stress Scale (DASS 21) was used for psychological well-being.
Stepwise regression analysis was implemented to identify the correlates associated with patients’

HRQoL.
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Results: Financial status, physical activity, diabetes, history of stroke, history of other heart
disease, and the DASS 21 score were significantly correlated with HRQoL of patients with recent
MLI. Participants who had a higher education level and better financial status had better HRQoL.
Diabetes, history of stroke, other heart disease and a higher score of the DASS 21 were adversely

associated with HRQoL.

Conclusion: The findings of this study help detect individual patients who possibly experience
lower HRQoL after MI and early psychological and financial support may help reduce the impact

of MI on patients’ overall health and quality of life.

5.2.2. Introduction

Cardiovascular disease (CVD) remains the number one killer of both men and women worldwide
(Go et al. 2014). Similar to the international trends, CVD is a serious health concern in South
Korea. As the second leading cause of death in the country, CVD mortality has steadily increased
since 2004 (Shin et al. 2016). Among CVD patients, those who experience myocardial infarction
(MI) are at higher risk of subsequent physical consequences, such as malignant arrhythmias,
reduced left ventricular function, and adverse psychological reactions (Hawkes et al. 2013). The
physiological and psychological impact of MI, often with sudden onset and hospitalisation,
negatively affect the overall health and health-related quality of life (HRQoL) of patients shortly

after MI (Wang, Thompson, et al. 2014).

The American Heart Association recommends HRQoL to be routinely assessed as a part of health
status evaluation among patients with CVD (Rumsfeld et al. 2013). HRQoL is a subjective patient
reported outcome that presents comprehensive assessment of patients’ health status and the
impact of a life threatening event, such as MI on patients’ overall health and well-being (Anker
etal. 2014), leading to a better understanding of patients’ experience and recovery from MI (Lidell
et al. 2015). This multidimensional concept can be useful for predicting future cardiac events,
rehospitalisation, mortality among MI patients and help inform treatment decisions (Rumsfeld et

al. 2013). The impact of the illness on HRQoL may be particularly evident in the early stages of
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MI, when patients are admitted to the cardiovascular centre shortly after MI. Those who are
hospitalised less than a week following MI had significantly lower HRQoL than at the three-

month follow-up (Uysal & Ozcan 2012).

Many studies have been conducted to identify correlates or predictors of HRQoL in patients with
MI from various countries, yet the results are inconsistent throughout the variables. For instance,
in a study, older age and being male predicted higher HRQoL (Arnold et al. 2013), whereas
another study showed younger age and being female were related to better HRQoL (Oginska-
Bulik 2014). Moreover, depression more commonly appears in patients after MI than in the
general population and worsens cardiovascular morbidity and mortality (Lichtman et al. 2008),
while anxiety also negatively influences the prognosis, increasing mortality and cardiovascular
risk (Rafael et al. 2014; Wang et al. 2016). However, the literature is scarce in relation to South
Korean patients’ HRQoL and its predictors, particularly at the early stage of recovery from MI.
Identifying factors influencing HRQoL can be helpful in detecting vulnerable patients who may
have lower HRQoL in the early stages and developing strategies to reduce the impact of MI on
patient experience and health status (Hawkes et al. 2013). This study aims to investigate HRQoL

of South Korean patients with MI in the acute phase and identify its predictors in this population.

5.2.3. Methods
Design
This study was conducted as part of a longitudinal survey design, and used questionnaires and

medical records to assess participants” HRQoL and to identify its predictors among patients with

MI in South Korea.

Participants and setting

The study was conducted at the cardiovascular centres of two major tertiary referral hospitals in
the southern part of South Korea. Consecutive patients admitted to the cardiovascular centres
were recruited from August 2015 to February 2016. They were asked to participate in the study
if they: 1) were admitted to the cardiac department with a diagnosis of MI (either STEMI or
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NSTEMI); 2) were able to understand and speak Korean; 3) resided in South Korea; and 4) had
the ability to understand the study and provide an informed consent. The patients’ competence to
sign the consent and complete the research questionnaires as well as cognitive status were
assessed using the following steps (Caruana 2016): 1) a nurse who was taking care of the patient
confirmed that patient had the ability to provide an informed consent to the study; 2) all patients
were asked to state their names at the time of screening; 3) each patient was asked to correctly
state the colour when they were shown one of three coloured papers. Patients were excluded if
they had cognitive impairment or were participating in other interventional studies, which could
influence their HRQoL at the time this study was being conducted. However, no patients were

involved in an interventional study.

The formula by Tabachnick and Fidell (the number of cases needed should be > 50+8 x the

number of independent variables) was used for sample size calculation (Pallant 2016). Based on
this formula 138 participants were needed for this study. A total of 215 patients were screened for
the study inclusion and exclusion criteria, of which 150 patients (69.8%) were recruited.
Participants completed the study questionnaires about one week after experience of MI. Sixty-
five patients did not participate in the study due to being unconscious (n=1), refusal due to poor
health condition (n=23), inadequate hearing (n=17), declined without any reason (n=19), or
discharged before enrolment (n=5). Patients who refused to participate in the study due to poor
health condition mentioned reasons, such as experiencing dyspnoea, pain at the site of

intervention, severe tremor, or tiredness.

Study procedure

After the ethics approval of each Institutional Review Board was obtained, patients were recruited
from two tertiary hospitals. Charge nurses in the participating hospitals supervised the recruitment
of the participants. The cognitive status of potential participants was assessed to determine their
capacity to participate in the research. For this purpose, they were asked to state their full name

and determine the colour of a card. Two cardiologists gave advice in setting the follow up for

133



study, provided feedback on the study questionnaires, and helped in the process of obtaining the

ethical approvals.

The study invitation letters were distributed to potential participants hospitalised in the units and
they were invited to participate. The information letter outlined the aim of the research and the
description of the process that the researcher followed to collect data. Study participants who
signed the consent form completed self-report questionnaires in a place that was comfortable,
private, quiet and free from distractions. A student investigator monitored the condition or stress
of the participants while they were answering questions. Clinical data of the participants were

obtained from medical records.

Research instruments
Demographical, behavioural and disease-related profile

A questionnaire was developed for the purpose of the study to collect information on
demographical, behavioural and disease-related characteristics of the participants. For the
selection of independent variables, previous articles on factors or predictors of HRQoL
exclusively in patients with MI were thoroughly reviewed (Kang et al. 2017) and the revised
Wilson & Cleary model for HRQoL (Ferrans et al. 2005) was adopted as an additional guidance.
The questionnaire included questions about age, gender, marital status, the level of education,
current employment status, and perceived financial situation. Information on the health behaviour
profile of the participants was also collected including physical activity level prior to MI,
smoking, alcohol consumption, and medical history. Physical activity was measured as having ‘at
least 30 minutes moderate physical activity most or all days of the week’, ‘less than 30 minutes
moderate physical activity less than 5 days in a week’ or ‘not physically active’. Smoking status
was assessed as being a current smoker, a previous smoker or non-smoker. Participants were
asked if they were regularly consumed alcohol prior to their recent hospital admission. The
disease-related profile was collected from the medical records of the participants after obtaining
their consent and included: ST-elevation (NSTEMI/STEMI), personal history of high blood

pressure, diabetes, stroke, other heart disease, previous MI and other comorbidities. These
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variables were selected based on the results of a thorough review of the literature on factors

affecting HRQoL of MI patients (Kang et al. 2017).

Psychosocial profile: Depression, Anxiety, and Stress Scale (DASS 21)
Psychological distress including depression, anxiety and stress have been found to be important
factors affecting HRQoL of patients with MI (Hosseini et al. 2014). Thus, the current study
considered measuring and examining the impact of these variables on HRQoL of South Korean
patients, using the Depression, Anxiety, and Stress Scale (DASS 21). The DASS 21 is the short
form of the DASS 42, consisting of 21 items with each scoring from 0 (never) to 3 (almost always)
and the total score for this scale ranging from 0 to 63. Higher scores on the scale reflect worse
psychosocial status (Lovibond, Lovibond & Psychology Foundation of Australia 1995). DASS
21 has been well-validated (Lovibond & Lovibond 1995) and widely used in Western and Asian
countries (Oei et al. 2013) including the Korean version of the tool (Cha 2014). The total DASS

21 score was used and the alpha coefficient of this scale was 0.87 in the current study.

Korean version of the MacNew

After a thorough review of the available assessment tools, the MacNew Quality of Life after
Myocardial Infarction Questionnaire (MacNew) was used to assess HRQoL of MI patients in the
present study (Dixon, Lim & Oldridge 2002). The MacNew is one of the most popular disease-
specific tools used to measure HRQoL of MI patients (Kang et al. 2016). The MacNew consists
of 27 items, which address HRQoL in three areas: physical (13 items), emotional (14 items), and
social (13 items) subscales (Dixon, Lim & Oldridge 2002; Hevey & Wilczkiewicz 2014). Each
item is scored on a seven-point Likert response format ranging from 1 to 7. In addition, the total
score of the MacNew can be calculated as the mean scores of the 27 items with a range of 1 to 7.
A higher score on the scale indicates better HRQoL (Dixon, Lim & Oldridge 2002).

The MacNew has proven to be a highly valid and reliable instrument. Its reliability has been
established by a number of studies with Cronbach's alpha coefficients ranging from between 0.87
and 0.97 (Williams et al. 2012; Wrzesniewski & Wlodarczyk 2012). For the purpose of this study,

the Korean version of the MacNew was prepared (Kang et al. 2018), following the translation
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procedure described by Guillemin, Bombardier & Beaton (1993). The psychometric properties
and factors analysis of this Korean version were presented in a separate study (Kang et al. 2018).
In line with several previous validation studies on the MacNew (Dempster, Donnelly &
O’Loughlin 2004; Gramm, Farin & Jaeckel 2012), the findings of this validation analysis showed
factor structures different from the original study by Valenti et al. (1996). Therefore, at this stage,
it is recommended that only a global score of the Korean MacNew to be used. The alpha

coefficient for the total Korean MacNew was 0.90.

Ethical considerations

Ethics approvals were obtained from the Institutional Review Boards of both study sites (IRB no.
H-1505-008-029 and IRB no. 05-2015-072) and the Human Research Ethics Committees of the
university (HREC Approval No. 2015000254) prior to recruitment. Participants were informed
that participation was voluntary and that they could withdraw from the study anytime without
penalty. All ethical considerations met the international ethical standards of privacy and

confidentiality. All enrolled patients signed the informed consent form prior to participation.

Statistical analyses

SPSS for Windows 24.0 was used to analyse the data. We used descriptive statistics including
means, standard deviations (SD), frequencies and percentages to summarise the sample
characteristics. The normality of the MacNew score was assessed and found to have normal
distribution. As a preliminary analysis, an independent t-test or one-way analysis of variance
(ANOVA) was used to decide which variables had an association with HRQoL and which of them
were put into the first step of the regression model. The presence of multicollinearity was checked
by tolerance, by variance inflation factor (VIF) and by correlations between the independent
variables. Values of tolerance were higher than 0.10 and values of VIF were less than 10,
indicating the absence of multicollinearity. In addition, Pearson correlation coefficients showed
values of lower than 0.90, indicating no violation of multicollinearity (Pallant 2016). Stepwise

regression analysis was applied to identify predictors associated with HRQoL of patients with MI
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until the final model was figured. The variables were selected for putting into the first step of
stepwise analysis based on a p value of 0.05 or less at the level of the bivariate analyses and were
then subjected to stepwise regression analysis. The most insignificant variables were removed
gradually at different steps. The level of significance of all statistical analyses implemented was
set at p<0.05 and two-tailed.

5.2.4. Results

Participant characteristics

Table 8 shows the participants’ demographic, behavioural, disease-related and psychosocial
characteristics as well as the breakdown of the MacNew scores according to these characteristics.
The mean age of the participants was 64.63 years (SD=11.48) ranging between 21 and 86 years.
The majority of the participants were over 55 years old (n=120, 80.0%), male (n=107, 71.3%),
and married (n=129, 86.0%). More than half of the participants (n=85, 56.6%) had an education
level of high school or above, and 40 per cent (n=60) were currently employed. Participants
mostly self-evaluated their financial situation as “only fair” or “poor” (n=129, 86.0%), and
approximately half of them (n=77, 51.3%) were not physically active. One third of the participants
(n=50, 33.3%) were current smokers and about 30% (n=43, 28.7%) consumed alcohol.
Participants diagnosed with non-ST-elevation MI were 59.3% (n=89) and ST-elevation MI
patients 40.7% (n=61). In terms of CHD risk factors, half of the participants (n=75, 50.0%) had
hypertension and approximately one-third diabetes (n=47, 31.3%). Several patients had a history
of stroke (n=8, 5.3%) and 25 patients (16.7%) had a history of other heart disease such as valve
disease or heart failure. A history of previous heart attack was present in 24.7% of participants.
More than a third (n=58, 38.7%) had other comorbidities, including kidney problems and thyroid
illness. The average total score of the MacNew among the 150 participants was 120.29
(SD=22.53) or 4.46 (SD=0.83) calculated by taking mean scores over 27 items and the average
total score on the DASS 21 was 17.05 (SD=9.26). Among the 17 factors presented in Table 1,
two factors—ST-elevation and other comorbidities—were not related to HRQoL of this patient

population. Thus, those were excluded from the regression model.
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Table 8. Preliminary analyses of HRQoL scores by participants’ characteristics (n=150)

Demographic factors n %  MacNew (Mean+ SD) t/F p

Age (years) <55 30 20.0 130.27 +£23.49 -2.678 0.008**
55-64 43 28.7 123.72 +£21.00
65-74 43 28.7 119.00 = 20.06
75 < 34 22.6 108.76 +22.09

Gender Female 43 28.7 112.67 +£21.31 5.824 0.001**
Male 107 71.3 123.35+22.37

Marital status Married 129 86.0 122.57 £21.56 3.163 0.002**
Never married/Separated/Divorced/ 21 14.0 106.29 +23.77
Widowed

Level of education Primary or less 40 26.7 110.25+19.93 6.403 0.000**
Middle school 25 16.7 115.44 +£21.64
High school 54 36.0 123.89 £21.61
Undergraduate or more 31 20.6 130.87 +22.60

Employment status Employed 60 40.0 128.18 £19.41 3.648 0.000**
Unpaid family workers/Retired / 90 60.0 115.02 £23.01
Unemployed

Financial status Excellent / Good 21 14.0 138.10 +£22.87 4.110 0.000%*

(Subjective) Only fair / Poor 129 86.0 117.39 £21.18

Behavioural factors

Physical activity At least 30 minutes moderate physical 42 28.0 128.57+19.25 5.141 0.007**
activity most or all days of the week
Less 30 minutes moderate physical 31 20.7 121.71 £21.91
activity less than 5 days in a week
Not physically active 77 513 115.19+23.24

Smoking Non-smoker 85 56.7 116.35+£23.34 3.531 0.032*
Previous smoker 15 10.0 120.73 £ 19.16
Current smoker 50 333 126.84 +20.82

Alcohol consumption ~ No 107 71.3 116.90 £22.93 -2.983 0.003**
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Yes 43 28.7 128.72 £19.27

Disease-related factors

ST-elevation NSTEMI 89 59.3 118.04 £22.47 -1.478 0.141
STEMI 61 40.7 123.56 +£22.38
Medical Hypertension: Yes 115.39+£22.63 -2.721 0.007**
Characteristics 75 500
No 75 50.0 125.19+21.47
Diabetes: Yes 47 31.3 112.45 +£20.30 -2.953 0.004**
No 103 68.7 123.86 +22.68
Stroke: Yes 8 5.3 100.88 +20.05 -2.551 0.012*
No 142 94.7 121.38 £22.22
Other heart disease: Yes 25 16.7 108.64 + 21.87 -2.902 0.004**
No 125 83.3 122.62 £22.01
Previous MI: Yes 37 24.7 113.86 +22.74 -2.019 0.045%*
No 113 753 122.39+£22.15
Other comorbidities: Yes 58 38.7 116.43 £22.187 -1.675 0.096
No 92 61.3 122.72 £22.516
Psychosocial factors Total Pearson correlation
DASS 21 17.05+£9.26 -0.520%*

DASS = Depression Anxiety and Stress Scale; HRQoL = Health-Related Quality of Life; MacNew = the MacNew Heart Disease Health-Related Quality of Life Questionnaire;
NSTEMI = Non-ST Segment Elevation Myocardial Infarction; STEMI = ST Segment Elevation Myocardial Infarction.

* Significant at the level of p<0.05.

**Significant at the level of p<0.01.
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Table 9. Correlations between independent variables

Age Gender hg;l;ilizl 5;::;5; Eﬁlc)i::y Fi;z?lfsial Activity Smoking Alcohol clc?/:-t-ion Hysl;z;ten Diabetes Stroke (l;);};tr Pre]://[ilo us co%tg:t:id [:(ﬁils
n disease ities
Age 1
Gender -404™ 1
Marital status 177" -254" 1
Level of education -592" 469" -240™ 1
Employment .602™ -367" 0.133 -430™ 1
Financial status 244 -0.043 0.107 -217 220" 1
Activity 0.067 -0.102 0.159 -.161" -0.016 0.132 1
Smoking -.484™ 4647 -232" 316" -414™ 0.044 0.01 1
Alcohol -382" 304" -0.128 232" 385" -.169" 0.051 305" 1
ST-elevation -0.129 195" -0.06 0.138 0.011 0.021 -0.067 0.092 195" 1
Hypertension 0.159 -0.133 0.058 -0.11 0.082 0.058 -0.054 -167" -0.133 -0.149 1
Diabetes 1737 -0.144 0.017 -0.05 199" 0.065 0.101 -0.047 -.174° -0.062 0.158 1
Stroke 0.132 -0.046 161" -0.083 194" 0.096 -0.03 -0.037 -0.15 -0.136 0.119 -0.096 1
g.i?;?ean 0.145 -0.112 0.129 -0.06 0.073 -0.026 0.087 -0.159 -0.046 -0.115 0.125 0.006 0.053 1
Previous MI 192" -0.048 215" -0.081 246" 0.142 -0.011 -208" -0.158 -222" 170 0.08 0.071 367" 1
cocfl}ll'le(:rbidities 3357 -0.102 0.035 -0.13 173" 0.084 0.119 -275™ -201" -0.156 0.137 0.083 0.055 233" 1817 1
DASS total 0.04 0.013 187" -0.092 0.074 177 0.13 -0.036 -0.05 -0.022 0.084 0.037 0.069 0.046 0.159 -0.024 1

DASS = Depression Anxiety and Stress Scale; MI = Myocardial Infarction.

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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Table 10. Collinearity test and backward elimination stepwise regression analysis

Collinearity Step 1 Step 2 Step 3 Step 4 Step 5

Demographic factors Tol. VIF )/ t-value P i t-value P /] t-value pr i t-value P /] t-value r
Age 0.508 1.968 -0.019 -0.228 0.820 - - - - - - - - - - - -
Gender 0.606 1.650 -0.007 -0.092 0.926 - - - - - - - - - - - -
Marriage 0.809 1.237 -0.035 -0.528 0.598 -0.030 -0.465 0.643 - - - - - - - - -
Education level 0.548 1.826 0.142 1.770 0.079 0.158 2.395 0.018* 0.172 2.655 0.009** 0.213 3.454 0.001** 0.228 3.688 0.000%**
Employment 0.562 1.780 -0.035 -0.444 0.658 - - - - - - - - - - - -
Financial status 0.829 1.207 -0.163 -2.486 0.014* -0.169 -2.664 0.009%* -0.169 -2.716 0.007** -0.159 -2.557 0.012* -0.169 -2.705 0.008**
Behavioural factors
Physical activity 0.886 1.128 -0.129 -2.032 0.044* -0.126 -2.013 0.046* -0.128 -2.088 0.039* -0.113 -1.839 0.068 - - -
Smoking 0.594 1.685 0.076 0.987 0.325 0.089 1.321 0.189 0.100 1.565 0.120 - - - - - -
Alcohol consumption 0.753 1.329 0.061 0.894 0.373 0.069 1.053 0.294 - - - - - - - - -
Disease-related factors
Hypertension 0.891 1.123 -0.086 -1.368 0.174 -0.083 -1.336 0.184 -0.078 -1.262 0.209 - - - - - -
Diabetes 0.862 1.160 -0.170 -2.648 0.009%** -0.177 -2.870 0.005%* -0.184 -3.034 0.003** -0.201 -3.348 0.001%** -0.210 -3.480 0.001%**
Stroke 0.888 1.126 -0.128 -2.032 0.044* -0.135 -2.189 0.030* -0.146 -2.415 0.017* -0.155 -2.573 0.011%* -0.150 -2.458 0.015*
Other heart disease 0.828 1.208 -0.187 -2.859 0.005%* -0.187 -2.890 0.004** -0.161 -2.666 0.009%** -0.184 -3.074 0.003%* -0.193 -3.207 0.002%**
Previous MI 0.742 1.348 0.089 1.283 0.202 0.082 1.223 0.224 - - - - - - - - -
Psychosocial factors
DASS total 0.905 1.105 -0.429 -6.842 0.000%* -0.428 -6.950 0.000%* -0.423 -6.985 0.000** -0.431 -7.064 0.000%* -0.442 -7.224 0.000**

R?=10.524, adjusted R’ = 0.471 R’ =0.523, adjusted R’ = 0.481 R?=0.514, adjusted R’ = 0.483 R’ =10.498, adjusted R’ = 0.474 R’ =0.486, adjusted R’ = 0.465

F=9.845 (p = 0.000) F=12.525 (p =0.000) F=16.464 (p = 0.000) F=20.151 (p = 0.000) F=22.570 (p =0.000)

B = Standardised ; DASS = Depression Anxiety and Stress Scale; MacNew = the MacNew Heart Disease Health-Related Quality of Life Questionnaire; Tol = Tolerance; VIF = Variance Inflation Factor.
* Significant at the level of p<0.05.
**Significant at the level of p<0.01.

141



Predictors of HRQoL

Table 9 provides the bivariate relationships as intercorrelations among the independent variables,
testing the multicollinearity of the variables used in the regression model. Initially, 15 variables
were subjected to the stepwise regression analysis, including age, gender, marital status, the level
of education, employment status and perceived financial status as demographic factors; physical
activity, smoking and alcohol consumption as behavioural factors; hypertension, diabetes, stroke,
other heart disease and previous MI as disease-related factors; and the DASS 21 total score as the
psychosocial factor. Six variables—financial status, physical activity, diabetes, history of stroke,
history of other heart disease, and the DASS score—were significantly correlated with HRQoL
among patients with MI. At the second step, the three most insignificant variables—age, gender
and employment status—were eliminated. Among the demographic factors, the level of education
and financial status remained statistically significant and among the behavioural factors, only
physical activity remained significant. Hypertension and previous MI were not significantly
related to HRQoL among this patient group, while the DASS 21 score showed a significant
association. At the third step, after removing the most insignificant factors, which included marital
status, alcohol consumption and previous MI, seven of the nine factors were significantly related
to HRQoL. At the fourth step, these two insignificant factors were eliminated. The results of this
step showed that physical activity did not have statistically significant association with HRQoL
among the participants. At the fifth step when physical activity was removed, the final model of
the current study was attained and the R’ was 0.486 (F=22.570, p=0.000), indicating that this
model explained 48.6% of the variance in HRQoL. Of the six demographic factors, only the level
of education and patient-perceived financial status had a prediction in HRQoL of patients in the
early days after MI. Participants who had a higher education level (5=0.228, =3.688, p=0.000)
and who had perceived better financial status (f=-0.169, =-2.705, p=0.008) had better HRQoL.
None of the three behavioural factors could predict HRQoL in this patient population, whereas
there were three significant factors among the disease-related factors. Diabetes (5=-0.210, =

3.480, p=0.001), the personal history of stroke (f=-0.150, =-2.458, p=0.015) and history of other
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heart disease (f=-0.193, =-3.207, p=0.002) were adversely associated with HRQoL. The total
score of the DASS 21 steadily showed a statistically significant prediction for HRQoL throughout
the steps (f=-0.442, =-7.224, p=0.000 in the final model). A higher score of the DASS 21 was
closely related to worse HRQoL among the participants in the present study. The results of the

stepwise regression analysis are shown in Table 10.

5.2.5. Discussion
This study aimed to investigate HRQoL of patients in the acute phase of MI and to identify the
factors that influence this patient outcome. The average age of the participants in this study was
64.63+11.48 years, which was older than other studies recently conducted in other countries, such
as the US (Arnold et al. 2013; Chhatriwalla et al. 2015), Iran (Hosseini et al. 2014), European
countries (Lidell et al. 2015), Hungary (Rafael et al. 2014), and China (Wang et al. 2016; Wang,
Thompson, et al. 2014); however, it was similar to the previous study among South Korean post-
MI patients, which reported the mean age of 64.95£10.91 (Kim, Kim & Hwang 2015). The
present study paid close attention to the acute phase of recovery (less than a week since MI), while
other cross-sectional studies focused on longer periods, for example, 13 days after MI (Wang,
Thompson, et al. 2014), up to six months (Lidell et al. 2015), more than a 12-month lapse from
MI (Kim, Kim & Hwang 2015), 15 days to 30 months from diagnosis (Wang et al. 2016), and

2.8142.62 years of the average time since MI (Oginska-Bulik 2014).

The results of stepwise regression analysis revealed that education level, self-evaluated financial
status, diabetes, history of stroke, history of other heart disease and total DASS21 score were
significant predictors related to HRQoL in the early days after MI. As shown in Table 3, the final
model at the fifth step accounted for 48.6% of the variance explained. Among the variables
significantly associated with HRQoL, the DASS showed the highest standardised coefficient (f=-
0.442), indicating the strongest relationship with the patient’s subjective health outcome. Next,
the level of education (£=0.228) and diabetes (f=-0.210) had the second and third closest
association, followed by other heart disease (f=-0.193), financial status (5=-0.169), and a history

of stroke (=-0.150).
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Education and self-evaluated financial status remained the only independent correlates of HRQoL
among the demographic variables. These results are in line with previous similar studies that
assessed HRQoL in patients with MI (Pettersen, Reikvam, et al. 2008; Wrzesniewski &
Wlodarczyk 2012). Education can be referred as a proxy of individual resources and social
support. People who have a higher level of education tend to be more aware of risk factors in their
health and to derive more from health-related education than those who have a relatively lower
education level. Also, longer education periods can lead to wider social resources including
financial and psychosocial support (Zimmerman & Woolf 2014). To elevate patients’ education
level, further studies on social support in this South Korean population would be needed to

improve HRQoL among MI patients from a long-term viewpoint.

In addition, another demographic factor, financial status, showed a significantly positive relation
among MI patients in this study. It has been consistently found that a higher income could predict
higher HRQOL in previous literature (Arnold et al. 2013; Kim, Kim & Hwang 2015; Wang et al.
2016). Similarly, in a study conducted in the general population in South Korea, affluent
participants reported better HRQoL (Hong 2011). These results confirm the important role of the
financial factor in an individual’s health and provide the evidence base for the social determinants
of health, as declared by the World Health Organisation (2011). Health professionals can assess
the financial capacity of patients with MI and provide information for accessing financial

support if needed.

People with diabetes and those who had a history of stroke or other heart disease also showed
worse HRQoL at the early stage of MI recovery. These are chronic conditions that can
significantly affect various aspects of the patients’ health and thus negatively affect the HRQoL
outcome. Diabetes also can increase the risk of cardiac morbidity and mortality (Uchmanowicz
et al. 2013). It was previously found that diabetic patients with either NSTEMI or STEMI tended
to have worse HRQoL than non-diabetic patients at the early stage of recovery (Uchmanowicz et
al. 2013). Supporting patients to effectively manage their chronic disease is thus important for

improving their health outcomes and HRQoL following MI.
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In accordance with the results of the current study, it can be assumed that HRQoL of patients with
a history of other heart disease might be more seriously influenced by a recent MI. These patients
persistently experience a life-threatening trajectory, increasing their risk of depression, anxiety,
and fear (Son et al. 2012). Thus, patients with MI who are susceptible to impaired mental health
may need further psychological support and more attention to reduce the risk of future cardiac
events and other heart-related comorbidities. Regular follow-ups encouraging the patients to
participate in cardiac rehabilitation programs are important to improve patient and disease

outcomes (Kang et al. 2016).

Many previous studies have shown that depression, anxiety and stress are closely associated with
HRQoL after MI (Arnold et al. 2013; Hawkes, Patrao, Ware, et al. 2013; Hosseini et al. 2014;
Rafael et al. 2014). Consistent with the literature, the present study confirmed that the patient’s
psychosocial profile including depression, anxiety and stress predicted lower HRQoL. These
results suggest that health professionals should pay close attention to the psychosocial aspects of
MI patients particularly at the early stage. Also, individual optimisation and cultural adjustment
would be important aspects in consideration of depression intervention (Gholizadeh et al. 2014).
South Korean people are generally reluctant to seek consultation from health professionals
regarding their mental health concerns (Lee, Wachholtz & Choi 2014). Therefore, based on this
South Korean culture, routine screening for mental health issues should be incorporated into the
management plan of patients with MI. Future research should focus on exploring the impact of
early HRQoL scores on patients’ recovery from MI, future cardiac events and mortality. It is also
interesting to know whether early HRQoL scores could predict HRQoL scores later. Additionally,
further studies on HRQoL among MI patients who have a history of stroke may be required to

make up for the lack of studies in this population.

A limitation of this study was that the descriptive and cross-sectional study design could not
explain the causal relationships, although the stepwise regression was able to explain the
percentage of the variance and strength of the independent variables with the standardised

coefficient values. Thus, more longitudinal or cohort studies may be required to develop better
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plans or transitional cares for recovery of HRQoL among patients with MI. Nevertheless, this
study also has its own strengths. First, the focus was on the acute stage of recovery from MI. The
research, which was focused on HRQoL in the early phase of the patients with MI, was
inadequately done in the past. Second, considering the similarities between the current study and
a previous study implemented in another city of South Korea (Kim, Kim & Hwang 2015), it can

be assumed that the study participants are representative of the South Korean population.

5.2.6. Conclusions
The results of the study suggest that lower HRQoL was significantly associated with lower
education level and poor perceived financial status, having diabetes, having a personal history of
stroke and other heart diseases, and a higher level of depression, anxiety and stress. The findings
of this study help to detect individual patients who possibly experience lower HRQoL after MI.
While some factors are unlikely to be modified, early psychological and financial support may

help reduce the impact of MI on patients’ overall health and quality of life.

Implications for clinical practice

The results of the current study support the link between social determinants of health (education
and financial status) and HRQoL. Patients admitted to hospital with MI should be monitored for
symptoms of psychological distress. In addition, if necessary, timely counselling or psychological
treatment should be provided to reduce the impact of physiological factors on patient’s outcomes

and recovery.
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5.3.1. Abstract

Background: Experience of myocardial infarction (MI) negatively affects different aspects of
health-related quality of life (HRQoL).

Objectives: This study aimed to examine trends in HRQoL of MI patients and to identify
demographic, clinical and psychosocial predictors of HRQoL at three months.

Methods: A total of 150 patients in South Korea were completed the study questionnaires at
baseline. After three months from discharge, 136 participants completed follow-up
questionnaires, including the Korean version of the MacNew Quality of Life after Myocardial
Infarction Questionnaire (MacNew).

Results: HRQoL significantly improved over three months. Younger age, ST-elevation MI, and
higher LVEF, lower level of depression, better understanding of the illness and higher perceived
social support at baseline were associated with better HRQoL at three months.

Conclusion: Providing adequate information about the illness and social support as well as
reducing negative psychological experiences in early days after MI may improve HRQoL of MI

patients.

5.3.2. Introduction

Experience of myocardial infarction (MI) poses a threat to health-related quality of life (HRQoL)

(Foxwell, Morley & Frizelle 2013). Within the first year after MI (Jernberg et al. 2015), about
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20% of patients experience persistent symptoms including fatigue, sleep disturbance and
shortness of breath as well as reoccurrence of MI, stroke, or death (Kim, Kim & Hwang 2015). It
is common that patients after MI report lower HRQoL scores than those without MI; however,
HRQoL scores improve in most patients over time (Lazarewicz, Wlodarczyk & Espnes 2016).
The results of a longitudinal study conducted by Eriksson et al. (2013) showed that patients’
HRQoL, measured by the Short Form 36 Health Survey Questionnaire (SF-36), was lower than
their partners and those without the experience of MI at a one-month follow-up. However,
HRQoL of MI patients showed improvement with higher scores than their partners or those
without MI over time, at seven months, 13 months, and 25 months from MI. Similarly, another
study found that improvement of HRQoL in patients with MI was statistically significant from
four weeks to six months, as measured with both the Medical Outcomes Short Form-12 (SF-12)
and the Seattle Angina Questionnaire (SAQ) (Yeng, Gallagher & Elliott 2016).

Multiple factors were reported to affect HRQoL of patients after MI (Lazarewicz, Wlodarczyk &
Espnes 2016). These factors included female gender, living alone and low education level and
higher depression, anxiety and stress. Disease-related factors, such as severity of MI and the
associated symptoms were also found to be negatively associated with HRQoL post-MI. In
addition, MI affects different aspects of HRQoL, including the physical, emotional and social
functioning of patients. Patients’ psychological experiences including depression, anxiety, stress,
level of social support, perception of the disease, and self-efficacy are also associated with
HRQoL (Kang et al. 2017).

Assessment of HRQoL can supplement the traditional measures of health outcomes as this
subjective report represents the patient-centred health status individually in broader aspects. It
can also be assumed that diminished HRQoL negatively affects morbidity and mortality in cardiac
patients as well as in those without heart disease (Lazarewicz, Wlodarczyk & Espnes 2016).
Studying this multi-dimensional concept thus could lead to a broader understanding of patients’
recovery status (Lidell et al. 2015). Understanding those factors that contribute to HRQoL post-

MI, particularly modifiable factors, can open a window of opportunities to improve recovery
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experience and disease outcomes of patients post-MI. Although some studies have examined the
relationships between different demographic, clinical and psychological factors and HRQoL after
MI, few studies have investigated the predictors of HRQoL using robust statistics to enable
development of reliable models. These studies are particularly scarce in Asian countries including
South Korea.

The purposes of the current study were to examine the trends in HRQoL of patients and to identify
the role of different demographic, clinical and psychosocial variables in predicting HRQoL of

these patients at the three-month follow-up.

5.3.3. Methods

Overview of the design

This study used a longitudinal survey design to examine the trends in changes of HRQoL, from
baseline to three months, in patients with MI in South Korea and to identify factors predicting
HRQoL of the patients at three months post-MI. The majority of infarct healing occurs within 3—
4 months of MI (Pokorney et al. 2012) and most patients can resume their pre-illness activities
including returning to work within three to six months after MI, positively affecting their
emotional well-being (Heart Foundation 2002). Therefore, as the patients’ functioning status
improves, improvement in HRQoL is also expected.

Treatment of myocardial infarction (MI) at the early stage in South Korea includes reperfusion
strategies using pharmaceutical interventions, percutaneous coronary intervention (PCI) or
coronary artery bypass graft. More than 90% of patients with acute MI undergo drug-eluting
stenting and there is no gender difference in the initial treatment of MI. However, prescription of
medical therapy for secondary prevention has been reported to be suboptimal (Kim, Jeong, et al.
2014). After discharge from hospital, patients visit an outpatient clinic two or three times within

the first month and then once or twice a month for the next three months.

Human subjects

Participants were recruited from the comprehensive cardiovascular centres of two tertiary
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hospitals in the southern part of South Korea. They were asked to complete study questionnaires

at baseline (within one week after MI) and at three-month follow up.

Inclusion/exclusion criteria
Inclusion criteria required admission with a diagnosis of either ST-elevation myocardial
infarction (STEMI) or non-ST elevation myocardial infarction (NSTEMI), ability to understand
and speak Korean, be a South Korean resident, ability to understand the study procedure and give
an informed consent. Patients were excluded if they had cognitive impairment or if they were
participating in other interventional studies that might have affected the results of the current
study. Patients’ cognitive status, capacity to provide consent, and to understand the study
questionnaires were assessed prior to enrolment in accordance with the Fan et al. (2008)’s two
step approach. A charge nurse in each study site firstly confirmed the patient’s ability to
participate in the study, and then each patient was asked to state their full name and answer which
colour they had seen among one of three sheets of coloured paper. After the cognitive assessment,

patients who signed the consent form were subsequently enrolled in the study.

Rationale for the sample size
The formula of N> 50 + 8 X n is recommended for calculating required sample size for studies
based on regression analysis. In this formula, N refers to number of required sample size, and n
refers to the number of independent variables to be included in regression analysis (Pallant 2016,
p. 151). Based on this formula, 138 participants were needed for this study to allow for inclusion

of 11 independent variables into the regression model.

Procedures

The Institutional Review Boards of the participating hospitals (PNUH IRB no. H-1505-008-029
and PNUYH IRB no. 05-2015-072) and the Human Research Ethics Committee of the affiliating
university (UTS HREC Approval No. 2015000254) approved the conduct of the study. Potential
participants were provided with information about the study verbally and in writing in Korean.

Participations who were interested in the study gave consent and were enrolled in the study. The
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confidentiality privacy and volunteer participation were maintained throughout the study.
Participants were assured that their participation was completely voluntary and that they could
withdraw at any time they wished. The individual’s participation was not disclosed to other
patients and the data collection was held individually in a room where the patients’ privacy could
be protected. Follow-ups were scheduled according to participants’ preferences to minimise
inconvenience. Data collection was completed by the principal investigator whose first language
is Korean (KK). Two cardiologists and several nurse managers were consulted to discuss
strategies for participant recruitment, study questionnaires, and ethical considerations. Figure 6
describes the process of screening, enrolment and follow-up of the study participants. A total of
two hundred and fifteen consecutive patients were screened for the study inclusion criteria from
August 2015 to February 2016; of whom 17 patients were excluded due to poor hearing, five
patients were discharged before enrolment, and one patient was unconscious. The remaining
eligible patients were invited to participate in the study. Among those who were invited to the
study, 23 patients declined to participate because of perceived poor health condition, including
dyspnoea, pain and tremor and 19 patients declined the invitation without giving a specific reason.
A total of 150 patients (69.8%), who provided informed consent were enrolled in the study and
completed the study questionnaires at baseline (within one week after MI) and at the three-month
follow-up. The participants were asked to complete the questionnaires by themselves or the
researcher read out the questions to the participant, obtained, and recorded their responses. Of the
150 participants recruited at baseline, ten were lost to follow-up and four passed away. As a result,
136 participants completed the three-month follow-up questionnaires. The three-month follow-
up questionnaires were completed in a face-to-face session at an outpatient department during a
routine follow-up check-up. Fifty-six participants, who did not have enough time to complete the
three-month follow-up questionnaires at the outpatient department or the researcher failed to meet

them at their follow-up appointment, completed the follow-up questionnaires over the telephone.
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Assessed for eligibility (n=215)

Excluded (n= 65)

¢ Refusal due to poor health condition
(n=23)

Declined without any reason (n=19)
Inadequate hearing (n=17)
Discharged before enrolment (n=5)
Being unconscious (n=1)

* & o o

Enrolled=150

Total participants completed the
questionnaires at baseline=150

Lost to follow up=10
Deceased=4

Participants completed the questionnaires
at three months (follow-up) =136

Figure 6. Flow diagram of participants with MI from screening, recruitment, withdrawal
to completion

Variables and measures

Variables and conceptual framework
A thorough review of previous literature (Kang et al. 2017) and the revised Wilson & Cleary
model for HRQoL (Ferrans et al. 2005) guided the selection of independent variables for the study.
The participants’ baseline psychosocial status (depression, anxiety, stress, illness perception, and
social support), demographic factors (age, gender, education level and subjective financial status),
and clinical factors (type of MI and LVEF) were examined for their contribution to HRQoL of

the participants at the three-month follow-up.

Demographic and clinical profiles
Information on demographical profiles of the participants was collected, which included: age,
gender, marital status, education level, employment status and self-assessed financial situation

(categorised as excellent/good/only fair/poor). Information on participants’ clinical profiles
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included: type of MI (STEMI/NSTEMI), smoking (non-smoker/previous smoker/current
smoker), alcohol consumption (yes/no), LVEF, history of high blood pressure, diabetes, stroke,
other heart diseases, previous MI and other comorbidities. This information was collected from

the medical records of the participants after obtaining their consent.

Psychosocial profile

Depression, anxiety, and stress

Among psychosocial factors studied in previous literature, depression, anxiety and stress has been
the most commonly examined factors negatively affecting HRQoL of patients with MI (Arnold
etal. 2013; Hosseini et al. 2014; Rafael et al. 2014). We used the Korean version of the DASS 21
(Cha 2014) to assess the participant’s physiological status. The DASS 21 is the short form of the
DASS 42, consisting of 21 items with each item scoring from 0 (never) to 3 (almost always) and
the total score for the scale ranging from 0 to 63, with higher scores indicating greater depression,
anxiety and stress (Henry & Crawford 2005). The measurement can be divided into three
dimensions of depression, anxiety and stress. Each dimension encompasses seven items with the
total scores of the subscales ranging from 0 to 21 (Henry & Crawford 2005).

DASS 21 is a valid tool. In the original study, the internal consistencies of the subscales have
been reported as 0.91 for depression, 0.84 for anxiety and 0.90 for stress (Lovibond & Lovibond
1995). In a Korean study using the Korean version of the DASS 21, the alpha coefficients were
ranged from 0.72 to 0.81 for the subscales of depression, anxiety and stress (Song & Lindquist
2015). In the current study, the alpha coefficient for the total scale was 0.86, and for the subscales
of depression 0.85, anxiety 0.52, and stress 0.80. We included the total scores of the DASS 21 in

the regression analysis.

Illness perception

The available evidence suggested that patients with more positive illness perceptions following
MI showed better quality of life (Petrie et al. 2002). Thus, this study examined participants’
understanding of their MI, using a single item extracted from the Brief Illness Perception

Questionnaire (B-IPQ). This item was scored on a Likert type scale ranging from 0 (“don’t
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understand at all”) to 10 (“understand very clearly”) (Broadbent et al. 2006).

Social support

The ENRICHD Social Support Inventory (ESSI) has been developed to measure the social
support of patients with coronary heart disease, in particular, patients with MI. This questionnaire
consists of seven items addressing different types of social support including structural,
instrumental, and emotional support. Response rate for all the items ranges from 1 (none of the
time) to 5 (all the time), except for item 7, which is scored 4 for “yes” or 2 for “no” (Mitchell et
al. 2003). The seven items can be summed as the total score ranging from 8§ (no support) to 34
(maximum level of support) (Vaglio et al. 2004). The validation studies of the scale on the cardiac
patient population have shown high internal consistencies, with alpha coefficients ranging from
0.88 to 0.94 (Vaglio et al. 2004). A Korean version of the scale was prepared for the purpose of
this study and the alpha coefficient of the study sample was 0.93.

All study instruments were administered in Koran language, and a Korean version of these
instruments were prepared if they were not available. The same process adopted in translation of
MacNew (Kang et al. 2018) was used in translation of other instruments. All translated
instruments were pilot tested by three health professionals and five laypersons. The wording of

some questions/ items was modified to improve understanding, based on the received feedback.

Health-related quality of life
The MacNew Quality of Life after Myocardial Infarction Questionnaire (MacNew) is a disease
specific valid tool to measure HRQoL of patients with MI. For the purpose of this study, the tool
was translated into Korean language and validated on a sample of Korean patients with MI (Kang
etal. 2018). The MacNew includes 27 items with responses ranging from 1 to 7 on a seven-point
Likert scale. The items of this instrument fall into three physical (13 items), emotional (14 items)
and social dimensions (13 items) (Dixon, Lim & Oldridge 2002; Hofer et al. 2004), although
loadings of items onto each construct vary slightly across studies. The total mean score and each
domain can be calculated as a mean score with a range between 1 and 7, with higher scores

representing better HRQoL. The minimal important difference (MID) on the global MacNew and
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the three subscales is determined by 0.50 points as a significant change (Dixon, Lim & Oldridge
2002). The reliability of the total MacNew has been well established in a plethora of previous
studies, with Cronbach's alpha coefficients ranging from 0.85 to 0.94 (Alphin et al. 2015; Fattirolli
etal. 2015; Seneviwickrama et al. 2016). The Cronbach's alpha coefficient of the Korean MacNew
in the current study was also high at 0.90 for the total scale, and 0.86, 0.85 and 0.88 for the
emotional, physical and social subscales, respectively. Nevertheless, the results of factor analysis
on the Korean MacNew indicated different factor structures (Kang et al. 2018) from the original
study by Valenti et al. (1996). This finding is similar to the previous studies that aimed to study
factor structure of the MacNew on other populations (Dempster, Donnelly & O’Loughlin 2004;
Gramm, Farin & Jaeckel 2012). Thus, at this stage, it is recommended the sub scores of the Korean

MacNew to be interpreted cautiously.

Statistical analysis

Data were analysed using SPSS version 24.0 (SPSS Inc., Chicago, IL, USA). A
descriptive analysis of 150 participants at baseline was performed using means, standard
deviations (SD), frequencies and percentages. In follow-up analyses, data from 136
participants who completed the whole study were included. The MacNew scores were
normally distributed, thus paired-samples t-tests were used to examine changes between
baseline MacNew and three-month follow-up scores. Tolerance, variance inflation factor
(VIF) and correlations between the independent variables were analysed for
multicollinearity. The results were indicated the absence of multicollinearity with a
tolerance value of higher than 0.10, a VIF value of below 10 or Pearson correlation
coefficients of lower than 0.90 (Pallant 2016). Thus, 11 independent variables were
included in the backward stepwise regression model. At each elimination step, one or two
most insignificant factors were removed from the model until only significant predictors

remained. The level of statistical significance of analyses was set at p<0.05 (two-tailed).
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5.34. Results

Participant characteristics

The mean age of participants at baseline was 64.63 (SD=11.48) years, with a range of 21 to 86
years. Most of the participants were aged 55 years or older (n=120, 8§0.0%), male (n=107, 71.3%),
married (n=129, 86.0%) and educated at a middle school level or higher (n=110, 73.3%). Forty
per cent of the participants (n=60) were employed at the time of enrolment, but only 14.0 %
(n=21) perceived their financial situation as ‘excellent’ or ‘good’. The mean value of LVEF was
50.86% (SD=10.80) with a range from 17% to 70%. One third of the patients in this study (n=50,
33.3%) were current smokers and 28.7% of them (n=43) answered ‘yes’ to the drinking question.

The demographic and clinical characteristics of the participants at baseline are presented in Table

11.
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Table 11. Participants’ demographic and clinical characteristics at baseline (n=150)

Demographic factors n %
Age (years) <55 30 20.0
55-64 43 28.7
65-74 43 28.7
75 < 34 22.6
Gender Female 43 28.7
Male 107 71.3
Marital status Married 129 86.0
Never married/Separated/Divorced/ 21 14.0
Widowed
Level of education Primary or less 40 26.7
Middle school 25 16.7
High school 54 36.0
Undergraduate or more 31 20.6
Employment status Employed 60 40.0
Unpaid family workers/Retired / 90 60.0
Unemployed
Financial status (Subjective)  Excellent / Good 21 14.0
Only fair / Poor 129 86.0
Clinical factors
Type of M1 STEMI 61 40.7
NSTEMI 89 59.3
Smoking Non-smoker 85 56.7
Previous smoker 15 10.0
Current smoker 50 333
Alcohol consumption Yes 43 28.7
No 107 71.3
Medical Characteristics Hypertension: Yes 75 50.0
No 75 50.0
Diabetes: Yes 47 31.3
No 103 68.7
Stroke: Yes 8 53
No 142 94.7
Other heart disease: Yes 25 16.7
No 125 83.3
Previous MI: Yes 37 24.7
No 113 75.3
Other comorbidities: Yes 58 38.7
No 92 61.3

LVEF = Left Ventricular Ejection Fraction; MI = Myocardial Infarction; NSTEMI = non-ST elevation myocardial infarction; SD = Standard

Deviation; STEMI = ST-elevation myocardial infarction.
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Changes in HRQoL

The changes in total scores of HRQoL and the subscales from baseline to three-month follow-up
are shown in Table 12. Overall, the results indicate that HRQoL of the 136 participants showed
statistically significant improvements in all the dimensions of the MacNew with a mean difference
of 0.98 for emotional, 1.11 for physical, and 1.06 for social dimensions. The total score of the

MacNew also improved significantly from baseline to three-month follow-up, with the mean

difference of 1.03.

Table 12. Changes in the MacNew scores of the participants over three months (n =136)

Baseline Follow-up Mean difference
Variables (range) Mean SD Mean SD (95% CI) ¢ p
MacNew total 4.51 0.81 5.54 0.78 1.03 (0.88, 1.17) 13.896  0.000
Emotional 4.42 0.82 5.40 0.85 0.98 (0.81, 1.14) 11.617  0.000
Physical 4.43 0.99 5.55 0.85 1.11 (0.95, 1.27) 13.834  0.000
Social 4.83 0.93 5.89 0.82 1.06 (0.89, 1.23) 12.356  0.000

MacNew = MacNew Quality of Life after Myocardial Infarction Questionnaire; SD = Standard Deviation.
Notes: The MacNew scores are the average of responses over relevant items.

Predictors of HRQoL at three-month follow-up

Table 13 shows the results the backward elimination stepwise regression analysis. The first model
of the stepwise regression included a total of 11 variables—age, gender, the level of education,
perceived financial status, type of MI (STEMI/NSTEMI), LVEF, depression, anxiety, stress,
illness perception, and social support. Of these variables, age, LVEF, depression, stress, illness
perception, and social support were statistically significant. At the next step, the two least
significant variables—education level and perceived financial status—were eliminated, resulting
in gender, type of MI and anxiety to become statistically insignificant predictors. Gender and
anxiety, as the least significant predictors were removed from the model at the third step, resulting
in type of MI becoming a statistically significant predictor, while stress showed the least
correlation with HRQoL. Following the removal of stress in the next step, all the six remaining
variables showed statistically significant correlations with HRQoL at three months post-MI.
These predictors included age, type of MI, LVEF, depression, illness perception and social

support. Younger age (=-0.216, r=-2.715, p=0.008) was closely associated with better HRQoL
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at three months. Being diagnosed with STEMI ($=-0.163, =-2.119, p=0.036) or having higher
LVEF at baseline ($=0.207, =2.606, p=0.010) were significant predictors of higher HRQoL at
three months. Higher score of depression at baseline (5=-0.201, t=-2.644, p=0.009) was closely
associated with lower HRQoL at three months. In addition, patients’ better understanding of their
illness ($=0.213, =2.755, p=0.007) or perceived higher social support at baseline (5=0.199,
1=2.515, p=0.013) were significant predictors of better HRQoL at three months. The final model
of the current study explained 27.4% of the variance in HRQoL (adjust R2=0.241, F=8.129,

p=0.000).
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Table 13. Predictors of HRQoL at three-month follow-up using the backward elimination stepwise regression analysis

Collinearity Step 1 Step 2 Step 3 Step 4
Demographic
Sfactors Tol. VIF B t-value P B t-value p p t-value B t-value D
Age 0.738 1.354 -0.175 -2.034 0.044%* -0.180 -2.239 0.027* -0.206 -2.602 0.010%* -0.216 -2.715 0.008**
Gender 0.758 1.318 0.098 1.148 0.253 0.112 1.390 0.167 - - - - - -
Education level 0.543 1.840 0.035 0.352 0.726 - - - - - - - - -
Financial status 0.726 1.377 0.095 1.097 0.275 - - - - - - - - -
Clinical factors
Type of MI 0.887 1.128 -0.124 -1.571 0.119 -0.133 -1.706 0.090 -0.166 -2.188 0.031* -0.163 -2.119 0.036*
LVEF 0.827 1.210 0.195 2.391 0.018%* 0.180 2277 0.024* 0.204 2.601 0.010* 0.207 2.606 0.010%*
Psychosocial factors
Depression 0.603 1.660 -0.252 -2.637 0.009** -0.238 -2.527 0.013* -0.272 -3.253 0.001** -0.201 -2.644 0.009**
Anxiety 0.581 1.722 -0.111 -1.142 0.256 -0.101 -1.048 0.297 - - - - - -
Stress 0.678 1.476 0.203 2.253 0.026* 0.193 2.165 0.032%* 0.165 1.946 0.054 - - -
B-IPQ 7 0.823 1.215 0.191 2.345 0.021* 0.179 2.309 0.023* 0.205 2.674 0.008** 0.213 2.755 0.007**
ESSI 0.723 1.383 0.244 2.803 0.006** 0.224 2.797 0.006** 0.227 2.849 0.005%* 0.199 2.515 0.013*

R’ =10.320, adjusted R’ = 0.260

F=5312 (p = 0.000)

R’ =10.314, adjusted R’ = 0.265

F=6397 (p = 0.000)

R?=0.295, adjusted R’ = 0.257

F=7.659 (p = 0.000)

R’ =10.274, adjusted R’ = 0.241
F=28.129 (p = 0.000)

B = Standardised B; B-IPQ 7 = Brief Iliness Perception Questionnaire 7" item; ESSI = ENRICHD Social Support Instrument; LVEF = Left Ventricular Ejection Fraction; Tol = Tolerance; VIF = Variance Inflation Factor.
* Significant at the level of p<0.05.
**Significant at the level of p<0.01.
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5.3.5. Discussion
The results of our study suggested that HRQoL of patients with MI improved significantly within
the first three months after MI. Predictors of better HRQoL at three months included younger age,
STEMI diagnosis, higher LVEF, illness perception, perceived social support, and lower
depression symptoms at baseline.
Oginska-Bulik (2014) found that younger patients with MI had higher quality of life. This can be
explained by higher physical functioning in younger patients after MI (Park et al. 2009).
Moreover, younger patients are likely to be treated more intensively in consideration of their
physical status (Hawkes, Patrao, Ware, et al. 2013).
We found that patients diagnosed with STEMI had higher HRQoL at three months post-MI
compared to those with NSTEMI. This finding seems also consistent with other research which
showed STEMI patients had higher overall HRQoL than those with unstable angina or NSTEMI
(Kim et al. 2013). Few studies have compared HRQoL between patients with STEMI and
NSTEMI, although disease prognosis is different between these two conditions. Patients
diagnosed with STEMI are likely to have relatively low mortality at the early stage; however,
NSTEMI patients tend to have a better health condition in the long-term period (Kim et al. 2013).
As this study focused on the early stage of recovery from MI, higher HRQoL scores in patients
with STEMI are expected. Besides, baseline LVEF was one of significant predictors of HRQoL
at three months post-MI. This finding is in line with previous studies, which showed that patients
with lower LVEF had poorer HRQoL later (Coyne et al. 2000; Ecochard et al. 2001). However,
a recent study in South Korea (Son et al. 2012) found that LVEF was not statistically associated
with HRQoL in patients with heart failure. LVEF was regarded as the severity of MI (Roger 2009)
as this value has been frequently used for measuring cardiac function in clinical practice.
However, the association between LVEF and HRQoL has not been adequately studied in patients
with MI (Pettersen, Kvan, et al. 2008).
In addition to the demographic and clinical predictors, three psychosocial factors were predictive
of HRQoL at three months post-MI in the current study. We found that patients’ perception of
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their illness at early stages after MI was a significant predictor of HRQoL at three months, a
finding that is consistent with the results of previous research (French et al. 2005), which
consistently report positive relationship between illness perception at early stages of post-MI and
HRQoL at different follow-up points (Alsén et al. 2010; French et al. 2005; van der Have et al.
2013). Further research is; however, needed to better understand how to improve patient
experiences and outcomes following MI through correcting their perceptions about the disease,
particularly perceptions of consequences of MI. A brief intervention that targeted perceptions
about MI was found effective in improving anxiety, depression, and HRQoL of patients
(Motmaen et al. 2016). Also, consistent with the results of previous studies (French et al. 2005;
Rafael et al. 2014; Wang et al. 2016; Wang, Thompson, et al. 2014), we found that depression
symptoms at baseline were predictive of inferior HRQoL at three months. This finding supports
the results of another study, conducted in South Korea, that cardiac patients with depression
symptoms experience decreased HRQoL, irrespective of their gender (Park et al. 2009), and this
comorbidity adversely affects all dimensions of HRQoL—emotional, physical and social—in MI
patients (Hosseini et al. 2014; Wang et al. 2016; Wang, Thompson, et al. 2014). Similar to illness
perception and psychological depression, social support was a predictor of HRQoL at the three-
month follow-up. This finding supports the results of the Park et al. (2009) study which reported
a positive relationship between social support and HRQoL at one month post-MI. We did not
investigate if the role of social support on HRQoL after MI affected men and women differently;
however, Park et al. (2009) reported that social support had stronger impact on HRQoL of South
Korean women with MI than on men.

Culturally sensitive interventions that target psychological distress and needs for support of
patients with MI may have capacity to improve patient experience and HRQoL following MI.
People in South Korea generally reluctant to visit mental health professionals or clinics, but rather
prefer to cope with their problems by seeking support from their family or friends (Lee,
Wachholtz & Choi 2014). This is mainly because people in South Korea have negative attitudes

towards mental illnesses and mental health services (Im, Lee & Han 2017). These cultural features
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may influence the patient’s reliance on close personal relationships for dealing with their mental
health, particularly negative emotions, including depression, a major health crisis, interpreting
health status and information. Studies focusing on the relationship between social support and
HRQoL in patients with MI outside South Korea, have reported similar results. Specifically,
researchers in Australia found that at six-month follow-up acute MI patients who scored higher
in the ESSI showed better HRQoL (Hawkes, Patrao, Ware, et al. 2013). In addition, the influence
of perceived social support tended to last up to 12 months after MI when HRQoL (Bucholz et al.
2014; Leifheit-Limson et al. 2012). However, perceived overprotection was negatively associated
with HRQoL at nine months (Joekes, Maes & Warrens 2007).

The findings of this study have important implications for health care professionals who are
endeavouring to improve patient disease experience and recovery after MI. Comprehensive
supportive care is needed to improve the general health status of MI survivors. As found in our
model of backward elimination regression analysis, interventions to improve HRQoL in patients
post-MI should focus on modifiable predictors including social support, illness perception, and
depression management.

Depression is an independent predictor of poor prognosis and mortality after MI. The American
Heart Association recommends that all patients with cardiovascular disease should be assessed
for depression symptoms and treated if needed (Lichtman et al. 2008). Thus, patient counselling,
education, and treatment of depression should be combined with usual care in the early stage of
recovery from MI.

Perceived social support was another significant predictor of HRQoL in patients with MI at three
months. Social support as measured in this study imply the patients’ perceived emotional support,
informational support, and instrumental support they received from others (Mitchell et al. 2003).
Based on questions of the ESSI, helping in household tasks, giving advice and trust would
increase patient’s perception of the social support (Mitchell et al. 2003). Therefore, exploring
means to support patients emotionally, physically, and financially in early days after MI can be

important in helping the patients to improve their HRQoL, overall health and well-being. Yet,
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perception of overprotection has been shown to have adverse effect on MI patients’ sense of well-
being. Interventions utilising self-help groups for patients with MI may increase perceived social
support and thus HRQoL (Park et al. 2009). In consideration of the South Korean values of
familism and communal culture, interventions featuring of group support for patients post MI
may be more effective than individual strategies.

The findings of this study should be interpreted with the consideration of several limitations. First,
the final model of regression explained only 27.4 per cent of the total variance for HRQoL at three
months after MI. This result leads to the fact that HRQoL of MI patients is affected by multiple
factors worth investigating by future research. Although our study reached the required sample
size to examine the role of 11 independent variables, studies with larger sample sizes can
comprehensively identify the potential predictors. In addition, we included both patients who
suffered a first-time MI and patients with recurrent MI. It is recommended that future studies

compare HRQoL between the two groups.

5.3.6. Conclusions
The results of this study in the South Korean population confirm that HRQoL of patients with MI
improves over time. At three months post-MI, patients with a higher HRQoL are those who are
younger, diagnosed with ST-elevation MI, have higher LVEF, lower level of depression, a better
understanding of their illness and higher perceived social support. The findings indicate that
interventions in the form of psychological counselling, patient education, and social support have

the potential to improve patient recovery and HRQoL post-MI.
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CHAPTER 6: DISCUSSION AND CONCLUSION

6.1. Discussion of the main findings

Throughout the previous chapters, this thesis has described the background, previous literature,
psychometric properties of the Korean MacNew, and predictors of HRQoL in patients with MI.
For an accurate understanding and evaluation of HRQoL in this patient population, the MacNew
questionnaire was found to be one of the most appropriate instruments. The alpha coefficients of
the Korean MacNew in this study were high enough to be reliable, compared to other versions of
the instrument, which resulted in ranges between 0.89 and 0.97 for the total, 0.86 and 0.97 for the
emotional, 0.78 and 0.94 for the physical, and 0.80 and 0.95 for the social domains (Daskapan et
al. 2008; Gramm, Farin & Jaeckel 2012; Hofer et al. 2012; Wang et al. 2015). Thus, this Korean
version of the MacNew appears to have high reliability.

On the contrary, PCFA with the direct oblimin rotation and EFA with varimax rotation showed
questionable results. The PCFA revealed that a few items loaded on unexpected subscales
compared to the original study (Valenti et al. 1996), with 50.2% of the total variance explained.
Whereas the original study reported 66.5% of the total variance explained, the total variance
explained in the current study was similar to the Sinhalese version, which showed 50.9% among
stable angina patients, diagnosed between 4 and 16 weeks (Seneviwickrama et al. 2016). However,
the proportions of variance explained by each factor were observed skewed distributions.
Moreover, the factor structure of the current Korean MacNew was inconsistent with the original
three-factor structure (Valenti et al. 1996). Rather than the three-factor structure, supported by
most of the validation studies, The Korean version of the MacNew found to have the five-factor
structure, corresponding to a UK study, which targeted patients with ischaemic heart disease
(Dempster, Donnelly & O’Loughlin 2004), and similar to a German study, which reported the
four-factor structure. To conclude, this Korean MacNew is recommended for use among cardiac

patients in South Korea; however, scores of the subscales need to be interpreted with caution until
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further research on this tool is conducted with larger sample sizes to provide more consistent
results.

In line with a couple of studies (Eriksson et al. 2013; Ranci¢ et al. 2013), HRQoL in the South
Korean MI patients in the present research significantly improved over the three-month period.
The majority of previous studies examining HRQoL of MI patients also demonstrated significant
improvements during six-month or one-year periods following MI. However, longitudinal studies
on HRQoL in patients with MI at three months were insufficient, and only a few studies examined
this patient-reported outcome three months after MI (Baas 2004; Doerfler, Paraskos & Piniarski
2005; Joekes, Maes & Warrens 2007). Additionally, inconsistency was spotted in changes of
HRQoL among post-MI patients without particular interventions (Lazarewicz, Wlodarczyk &
Espnes 2016). Up to three months since discharging from hospital, patients are most likely to visit
an outpatient department intensively, as this is a critical period for recovery of from MI. Most
deaths that occur during the first year after hospital discharge take place within the first three
months (Hines & Marschall 2018). This period has been referred to in the literature as the
‘reconditioning phase’. Thus, the three-month follow-up period, examined in this thesis, was
appropriate for studying changes in HRQoL of MI patients during the early phase of recovery
from MI.

The results from two stepwise regression analyses addressed the main study aims. The first
regression model demonstrated that patients with particular demographic, disease-related factors,
and psychosocial factors at the acute phase of MI, reported more impaired HRQoL. These
findings were consistent with previous studies; however, the percentage of the total variance
explained in this study (48.6%) was smaller than some other studies, which reported about 60%
of the total variance explained (Kim, Kim & Hwang 2015; Wang et al. 2016; Wrzesniewski &
Wlodarczyk 2012), but similar to 45% and 48% of the total variance reported in the Rankin &
Fukuoka (2003) and Brink, Karlson & Hallberg (2002) studies respectively. These inconsistencies

across studies indicate the complexity of the concept of HRQoL, with different individual and
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likely socio-cultural factors affecting the subjective patient-reported outcome, warranting further
research.

The six variables—lower education level and perceived financial status, the comorbidities of
diabetes, stroke and other heart diseases, and higher psychological distress—were found to be
independently associated with lower HRQoL in the acute phase of experience of MI (Section 5.2).
These findings provide further support for the WHO (2011) report that the two demographic
correlates—education and financial situation—are important social determinants of health,
negatively affecting health outcomes and contributing to health inequities. Patients from lower
socioeconomic background have less individual resources, less social relations, and less
awareness of risk factors. Higher and better education can be an advantage for access to wider
resources within the community (Zimmerman & Woolf 2014). Moreover, balanced distribution
of economic support from the government is essential to achieve health equity (Goldberg 2017).
Considering that the improvement of health equity is reported as a vital foundation of better
HRQoL in general population of a nation (Goldberg 2017; WHO 2011), the government,
responsible for citizens’ health, may need to improve accessibility of equitable education systems
and to develop wider financial support systems from a long-term point of view. In addition to
efforts of the government, health professionals should be able to advise post-MI patients who had
less opportunities of education or financial support, of information about access to educational
interventions and funding opportunities from either public or private systems.

The second regression model of the present study (Section 5.3) discovered predictors of post-MI
patients’ HRQoL three months following discharge. Older age, NSTEMI diagnosis, lower LVEF,
poor illness perception, lower social support, and higher depression symptoms at baseline were
found to be associated with poorer HRQoL at the three-month follow-up. The present study
findings were consistent with a plethora of previous studies on relationships of depression, illness
perception, and social support with HRQoL among MI patients (Bucholz et al. 2014; French et

al. 2005; Wang et al. 2016). Other studies also identified older age as a predictor of decreased
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HRQoL (Hawkes, Patrao, Ware, et al. 2013; Oginska-Bulik 2014); however, there are still
inconsistent results of the relationship between HRQoL and types of MI or LVEF.

There is ample evidence to suggest that various medical, behavioural and psychosocial
interventions and strategies can improve the HRQoL of patients with MI (Hawkes, Patrao,
Atherton, et al. 2013; Hevey & Wilczkiewicz 2014; Peixoto et al. 2015). Thus, patients in the
early phase of recovery from MI should be supported so they can benefit from these strategies to
improve their subjective wellbeing and quality of life, for example, by participating in cardiac
rehabilitation programs.

It is, however, important to take note of the cultural context. In South Korean culture, there is
greater emphasis on familism (Kang & Lim 2014) and communitarianism (Lee & Kim 2014), so
individuals tend to cope with their problems, such as depression, or emotional issues, in the
company of their family or close friends. Other cultural features, such as a negative attitude
towards visiting mental health clinics (Im, Lee & Han 2017) may impede access to psychological
interventions for people with MI. After discharge from hospital, patients with MI are likely to
visit outpatient department clinics in accordance with similar procedural protocols. This provides
a window of opportunity for the intervention of health care professionals aiming to improve the
wellbeing and quality of life of the patients. Given the timeline after discharge, patients can be
encouraged to participate in group activities, cardiac rehabilitation programs and educational and
psychological interventions. Through participation in these programs, post-MI patients can
improve their understanding of their illness and experience more emotional support from health

care professionals and self-help groups.

6.2. Study strengths and limitations

This research has notable strengths. First, during the three-month study period, the drop-out rate
was extremely low at 9.33%, i.e. 90.67% of the participants enrolled in the study completed the
three-month follow-up. Second, causal relationships between HRQoL and various factors could
be determined as the participants were followed up at three months after discharge. This time

frame could give a prediction of HRQoL with included factors.
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However, there are some limitations in this study. Firstly, there is a possibility of selection bias
because patients with very poor health conditions refused to participate in the study. Secondly,
although the sample size was sufficient to include 11 variables in the regression model, for
examining a comprehensive list of potential predictors and improving the total variance explained,
studies with larger sample sizes are required. Thirdly, the instruments used in the present study
were self-report questionnaires, and therefore there is chance of overrating or underrating the
study instruments in accordance with participants’ personality traits or due to the study conditions.

Due to the subjective nature of HRQoL, direct measurement of this concept is not possible.

6.3. Implications for practice

The findings of this thesis and the recommendation from the American Heart Association support
regular assessment of HRQoL as an important cardiovascular health status outcome. The literature
reviews conducted in the course of the study highlight the importance of HRQoL as one of the
means for assessing patients’ subjective health status to inform design and delivery of patient-
centred care. As suggested in the report of the American Heart Association (Rumsfeld et al. 2013),
HRQoL should be considered as one of the important measures in assessing cardiovascular health
since this patient-reported outcome allows health professionals to understand individual’s
viewpoints of their ‘disease and treatment’, ‘symptoms’, and ‘functional status’ (Rumsfeld et al.

2013).

Assessment of HRQoL in cardiac patients can be particularly important due to its predictive
nature of mortality, recurrence, and rehospitalisation (Rumsfeld et al. 2013). In addition, HRQoL
can lead to a more appropriate decision on the usefulness of medical and non-medical
interventions (Anker et al. 2014). However, despite an increased understanding of its significance,
HRQoL is not being routinely assessed in clinical practice in South Korea as well as other
countries (Nelson et al. 2015; Soo Hoo, Gallagher & Elliott 2014). Traditionally, the management

of patients with MI focuses on procedural care for cardiac patients. It may be claimed that clinical
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staff are already aware of patients’ opinions and that additional assessment of HRQoL may
become a burden for both health professionals and patients themselves (Nelson et al. 2015).
Nevertheless, HRQoL should be one of the regular health outcomes for the purposes of improving
the patient reported subjective outcomes as well as disease outcomes, such as mortality rate and
unintentional rehospitalisation (Benzer et al. 2016). Besides, this patient-reported outcome can be
helpful for decision making on interventions and communication between clinicians and patients

(Nelson et al. 2015).

As identified by the present study findings, psychological distress, perception of illness, and social
support are important factors affecting patient experience of disease and their recovery from MI.
To optimise management of patients with M1, it is important that patient- reported outcomes are
assessed, monitored and improved along with disease outcomes such as survival and death.
Furthermore, the findings of this study suggest that HRQoL in acute phase of MI is closely linked
to social determinants of health (WHO 2011), specifically to education and financial status. The
relationship between socioeconomic status and poorer disease outcomes, such as survival from
MI and recurrent cardiac events is also well known (Coady et al. 2014). These findings highlight
the need for health policy to reduce the gap in health disparities based on socioeconomic

inequities.

6.4. Recommendations for future research

This thesis identifies several areas for future research. In past research and clinical management
of patients with MI, there has been paid little attention to patient reported outcomes, such as
perceived symptoms and HRQOL compared to disease outcomes, such as survival from disease,
reduced rehospitalisation rate, and death (Nelson et al. 2015). Therefore, it is important that future
research consider HRQoL, measured by standardised instruments, as a primary health outcome
which would lead to development of effective and acceptable treatments for cardiac patients

including post-MI patients (Anker et al. 2014). The findings of this thesis and the recommendation
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from the American Heart Association support regular assessment of HRQoL as an important

cardiovascular health status outcome.

This study identified factors that affect HRQoL of patients immediately after MI and at early
phase of recovery from MI. These independent factors include education, financial status, illness
perception, physiological status, type on MI, and perceived social support, and are mainly
modifiable. Future studies should examine the effectiveness of interventions targeting these
factors on HRQoL of MI patients and their recovery. Future studies with bigger sample sizes
should enable studying of a more comprehensive list of potential independent factors effecting

HRQoL in patients with MI to help improve the total variance explained.

It was also found that the type of MI (STEMI or NSTEMI) was significantly associated with
HRQoL of MI patients at the three-month follow-up, and patients with NSTEMI were more likely
to have poorer HRQoL. Thus, changes in HRQoL in diverse subgroups of MI patients, for
example, between male and female patient groups or patients with first-time MI and those with

recurrent MI are worth investigation to help develop more specific and targeted programs.

In addition, it is recommended that associations between patient-reported outcomes, including
HRQoL, psychological distress, insomnia, perception of illness, and social support and disease-

related clinical outcomes in patients with MI are further explored in future research.

6.5. Conclusion

This thesis has provided substantial findings on HRQoL in patients with MI in South Korea,
measured by a standardised instrument, the MacNew, during hospitalisation and at three months

post-MI.

Myocardial infarction is a life-threatening condition with a high recurrence rate and the need for
long-term lifestyle modification. Assessment and monitoring HRQoL is important to provide
health care professionals with a better understanding of the impact of MI on the patients’ life and

to guide treatment choices. The Korean MacNew was found to be a valid and reliable tool to assist
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health care professionals in assessing HRQoL of patients after MI. This disease-specific tool can
provide more accurate and informative information about HRQoL of patients with MI than

generic QoL measurements.

Primarily, the results of this thesis found that age, types of MI, LVEEF, level of depression, illness
perception, and perceived social support at baseline were significantly associated with HRQoL
during hospitalisation and at three months after discharge among post-MI patients. In
consideration of the modifiable factors, interventions that focus on patient education,
psychological counselling, and financial and social support have the potential to improve HRQoL

and most aspects of individuals’ post-MI life.
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2. The purposes of the study

The purposes of this study are 1) to assess the baseline health-related quality of life
(HRQOL), which is HRQOL immediately after the experience of MI; 2) to examine the
trends in changes of HRQOL of the patients over time; and 3) to identify the predictors of
HRQOL in patients at three months after discharge from MI.
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3. Method

If you agree to be involved in the study, you will complete the questionnaires, which are

validated, at the time of your admission and 3 months after discharge.

4. The procedure of this study

The procedure of this study is as follows.

Visit 1 (baseline): you will complete self-report questionnaires while you are admitted and
data about the severity of MI will be collected from medical records. If you feel it is a burden
to complete all the questionnaires in one single session, another interview time will be

scheduled according to your preference.

Visit 2: A follow-up interview will be carried out by telephone or face-to-face 3 months after
discharge at the outpatient department. Also, if you feel it is a burden to complete all the
questionnaires in one single session, another interview time will be scheduled according to

your preference.

5. Participant compliance

There is no specific participant compliance.

6. Possible risks, inconveniences and discomforts

There will not be adverse effects or risks in relation to participation in this study. However,

you might feel a burden while you are answering questionnaires.

7. Potential benefits of the study

We cannot guarantee or promise that you will receive any benefits from this study. However,
possible benefits may include that you would see the change of your quality of life and
predictors of it. Health-related quality of life is an important patient-reported outcome. This
is particularly important in patients with cardiac disease who often experience significant
disease burden and need to make lifelong changes. According to the U.S. Centres for Disease
Control and Prevention, HRQOL has been recommended to be considered as a primary
outcome in the determination of therapeutic benefit. Data collected and analysed will provide
a more comprehensive insight into HRQOL of patients with MI and can be used to support
the development and delivery of quality services that aim to promote patient experience and

recovery.

8. Expected duration and total number of participants in this study
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Expected duration of this study is about 3 months. If you decide to participate in this study,
you would spend 1-2 days when you are admitted, and 1-2 days in 3 months after discharge
when you visit the outpatient department or when you prefer, on completing the

questionnaires. The total number of participants in this study will be around 150.

9. Damage compensation
This research does not involve any interventional treatment but is only a survey, so this

research is ‘low risk research’.

10. Reimbursements or additional fees
Please be notified that there is no financial reward for your participation in this study and

that there are no direct benefits or risks for participating in this study. Neither is there any

additional fee.

11. Additional information influencing the desire for continuous participation
If new information arises during this research project, we will tell you (or a legal

representative) about it as soon as possible.

12. Voluntary participation and withdrawing consent to participate
Your participation in this research is entirely voluntary. It is your choice whether to

participate or not. Whether you choose to participate or not, all the services you receive at
this clinic will continue and nothing will change. You are free to withdraw your consent to
further involvement in the research project at any time without giving a reason. If you
choose to withdraw, we will not collect any further information. However, please note that
information collected up to that point in the study might be used. If you discontinue
participation in this research project, you will be offered the treatment that is routinely

offered in the hospital.

13. Confidentiality of information
The questionnaire is anonymous (no names will be recorded in the survey) and all your

answers are confidential. This means they will be seen only by the research team. However,
your health records and any information obtained during the research project are subject to
inspection for the purpose of verifying the procedures and the data. This review may be done
by Pusan National University Hospital Institutional Review Board. By signing the consent
form, you authorise release of, or access to, this confidential information to the relevant

research personnel and regulatory authorities as noted above.

The information obtained will only be considered for the purpose of the research and all

scored measurements will be kept in a secure, private location that will be only available for
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the researcher.

Any written reports we make from this research will only contain aggregate (group) data and

will not identify any individual or name any program or organisation.

14. Providing information about a participant’s right
This study has been reviewed and approved by the Institutional Review Board of Pusan

National University Hospital, which is responsible for protection of participants’ rights,
safety and welfare. If you have any question about your right as a participant in the study,
feel free to ask to the IRB secretary (TEL 051-240-7529) at Pusan National University
Hospital.
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The Consent Form

Title of Study: Quality of life in patients with myocardial infarction: trends and predictors

1. I have read the information letter and someone has given a verbal explanation to me in a
language that I understand. I have also discussed it with an investigator.

2. I have had an opportunity to be given information about the risks and benefits and [ am satisfied
with the answers I have received.

3. I freely agree to participate in this study.

4. I understand that [ am free to withdraw at any time during the project without affecting my
future health care.

5. Tunderstand that by signing this consent, I agree with the investigators’ collecting and handling
my personal information within the current policy and the law. [ understand that such information
will remain confidential.

6. I understand that I will be given a signed copy of this document to keep.

Participant: Name Signature Date
A legal representative .
> cealrep . v Name Signature Date
(if necessary):
(Relationship with the participant)

A. witness Name Signature Date

(if necessary):

Person who ha§ SVEN 2 Name Signature Date

verbal explanation:

Investigator: Name Signature Date
If you have any questions, please contact Kyoungrim Kang on or at

Kyoungrim.Kang@student.uts.edu.au.

This consent is valid only if it is reviewed and approved by Pusan National

University Hospital Institutional Review Board (IRB).
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b. Participant information statement and consent form (PNUYH)

E&edgf Quality of life in patients with myocardial infarction: trends and predictors
Primary Young Name
investiga | Name | Hae | . °f | PusanNational | Contact | (51 510-8346
. nstitut University
tor Kim .
ion
I Nart{le Pusan National
Name | 20n¢ | © University | COMat 1 010.8520.7403
SuKim | institut .
Co- ion Yangsan Hospital
investiga
Name
tors Kyoung £
Name | rim | . © UTS Contact | 010,3072.2171
mstitut
Kang ion

* If you have any doubts, difficulty, concerns about the project or the way it is being
conducted and would like to speak to someone independent of the project, please

contact Kyoungrim Kang.

1. Invitation

We follow accepted ethical, scientific and medical standards that protect the rights of
participants and conduct our study in compliance with recognized international standards,

including the principles of the Declaration of Helsinki.

Before making a decision to participate, you should read this Information Letter carefully as
it explains fully the intention of the research project. This study will be conducted only to
those who sign the consent. Knowing what is involved will help you decide if you want to
take part in the research. In addition, it is important that you fully understand the purposes,
how information given by you will be used, possible risks, inconveniences and discomforts.
Ask questions about anything that you do not understand or want to know more about.
Before you decide, you can talk to anyone you feel comfortable with about the research.
There may be some words that you do not understand. Please ask me to stop as we go

through the information and I will take time to explain.

If you decide you want to take part in the research project, you will be asked to sign the
consent section. By signing it, you are telling us that you consent to take part in the research
project voluntarily. You will be given a copy of this Participant Information and Consent

Form to keep.

2. The purposes of the study

The purposes of this study are 1) to assess the baseline health-related quality of life
(HRQOL), which is HRQOL immediately after the experience of MI; 2) to examine the
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trends in changes of HRQOL of the patients over time; and 3) to identify the predictors of
HRQOL in patients at three months after discharge from MI.

3. Method

If you agree to be involved in the study, you will complete the questionnaires, which are

validated, at the time of your admission and 3 months after discharge.

4. The procedure of this study

The procedure of this study is as follows.

Visit 1 (baseline): you will complete self-report questionnaires while you are admitted and
data about the severity of MI will be collected from medical records. If you feel it is a burden
to complete all the questionnaires in one single session, another interview time will be

scheduled according to your preference.

Visit 2: A follow-up interview will be carried out by telephone or face-to-face 3 months after
discharge at the outpatient department. Also, if you feel it is a burden to complete all the
questionnaires in one single session, another interview time will be scheduled according to

your preference.

5. Participant compliance

There is no specific participant compliance.

6. Possible risks, inconveniences and discomforts

There will not be adverse effects or risks in relation to participation in this study. However,

you might feel a burden while you are answering questionnaires.

7. Potential benefits of the study

We cannot guarantee or promise that you will receive any benefits from this study. However,
possible benefits may include that you would see the change of your quality of life and
predictors of it. Health-related quality of life is an important patient-reported outcome. This
is particularly important in patients with cardiac disease who often experience significant
disease burden and need to make lifelong changes. According to the U.S. Centres for Disease
Control and Prevention, HRQOL has been recommended to be considered as a primary
outcome in the determination of therapeutic benefit. Data collected and analysed will provide
a more comprehensive insight into HRQOL of patients with MI and can be used to support

the development and delivery of quality services that aim to promote patient experience and
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recovery.

8. Expected duration and total number of participants in this study

when you visit the outpatient department or when you prefer, on completing the

questionnaires. The total number of participants in this study will be around 150.

Expected duration of this study is about 3 months. If you decide to participate in this study,

you would spend 1-2 days when you are admitted, and 1-2 days in 3 months after discharge

9. Damage compensation

This research does not involve any interventional treatment but is only a survey, so this

research is ‘low risk research’.

10. Reimbursements or additional fees

Please be notified that there is no financial reward for your participation in this study and
that there are no direct benefits or risks for participating in this study. Neither is there any

additional fee.

11. Additional information influencing the desire for continuous participation

representative) about it as soon as possible.

If new information arises during this research project, we will tell you (or a legal

12. Voluntary participation and withdrawing consent to participate

Your participation in this research is entirely voluntary. It is your choice whether to
participate or not. Whether you choose to participate or not, all the services you receive at
this clinic will continue and nothing will change. You are free to withdraw your consent to
further involvement in the research project at any time without giving a reason. If you
choose to withdraw, we will not collect any further information. However, please note that
information collected up to that point in the study might be used. If you discontinue
participation in this research project, you will be offered the treatment that is routinely

offered in the hospital.

13. Confidentiality of information
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The questionnaire is anonymous (no names will be recorded in the survey) and all your
answers are confidential. This means they will be seen only by the research team. However,
your health records and any information obtained during the research project are subject to
inspection for the purpose of verifying the procedures and the data. This review may be done
by Pusan National University Yangsan Hospital Institutional Review Board. By signing the
consent form, you authorise release of, or access to, this confidential information to the

relevant research personnel and regulatory authorities as noted above.

The information obtained will only be considered for the purpose of the research and all
scored measurements will be kept in a secure, private location that will be only available for

the researcher.

Any written reports we make from this research will only contain aggregate (group) data and

will not identify any individual or name any program or organisation.

14. Providing information about a participant’s right
This study has been reviewed and approved by the Institutional Review Board of Pusan

National University Yangsan Hospital, which is responsible for protection of participants’
rights, safety and welfare. If you have any question about your right as a participant in the
study, feel free to ask to the IRB secretary (TEL 055-360-3854~5) at Pusan National
University Yangsan Hospital.

195



PNUYH- Instruction 3

The Consent Form

Title of Study: Quality of life in patients with myocardial infarction: trends and predictors

1. I have read the information letter, and someone has given a verbal explanation to me in a
language that I understand. I have also discussed it with an investigator.

2. T have had an opportunity to be given information about the risks and benefits and I am satisfied
with the answers I have received.

3. I freely agree to participate in this study.

4. I understand that I am free to withdraw at any time during the project without affecting my
future health care.

5. Tunderstand that by signing this consent, I agree with the investigators’ collecting and handling
my personal information within the current policy and the law. [ understand that such information

will remain confidential.

6. I understand that [ will be given a signed copy of this document to keep.

Participant: Name Signature Date
A legal representative Name Signature Date
(if necessary):

(Relationship with the participant)

A witness Name Signature Date

(if necessary):

Person who has given a Name Signature Date

verbal explanation:

Investigator: Name Signature Date
If you have any questions, please contact Kyoungrim Kang on or at

Kyoungrim.Kang@student.uts.edu.au.

This consent is valid only if it is reviewed and approved by Pusan National

University Yangsan Hospital Institutional Review Board (IRB).

196



Appendix C: Questionnaires at baseline and follow-up

a. Baseline

Quality of life in patients with
myocardial infarction-Baseline

Patient Initials Subject No.

Centre No. Date: / /

Contact details

Phone:...................... Mobile:.....covvvniiinnl
Address:....ooovvviiiii
Date of admission: _ _ / /(DD / MMM /YYYY)
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Demographical profile

L. Age: oo years
2. Gender: 1 Female 12 Male
3. Height: ...................... cm Weight: ...l kg
4. Marital status: 01 Never Married 2 Married 3 Separated
04 Divorced 05 Widowed
5. The highest level of education:
[O1 Primary 02 Middle school 03 High school
04 Junior college 05 Undergraduate / Bachelor’s

[J6 Postgraduate degrees

6. Current employment status:
[J1 Regular employee 02 Temporary employee
03 Daily worker 04 Self-employed worker
05 Unpaid family worker ~ [6 Retired / Unemployed

7. How would you rate your financial situation?

1 Excellent 02 Good 3 Only fair 04 Poor

Health Behaviour profile

8. Which one of the items below best describes your physical activity?
[O1 Moderate physical activity at least 30 minutes most or all days of the week
02 Moderate physical activity less 30 minutes less than 5 days in a week

03 Not physically active

9. How many hours per day do you usually spend on sitting? ........... hours per day
10. smoking
Do you smoke cigarette currently?
1 No, I don't
02 I had smoked, but I quit smoking year(s) ago.
3 Yes, I do

How many cigarettes do (did) you smoke a day?
01 less than a half pack
[J2 more than a half pack but less than one pack
3 more than one pack but less than two packs
04 two packs or more

How long have you been smoking? If you quit smoking, how long did you smoke?
01 less than 5 years [02 5~9years [3 10~19years [14 20~29years
05 more than 30years
06 the year when you started smoking :
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11.alcohol

How often do you drink alcohol?
1 1never(rarely) drink.
12 I drink twice or three times a month.
I3 1 drink once or twice a week.
(14 1 drink three or four times a week.

[J5 1 drink almost everyday.

When you drink, how much do you usually drink? (based on one bottle of Soju)
1 less than a half bottle [J2 one bottle [13 one and a half bottles [14 more than two bottles

Clinical profile
Do you have current personal history of:
12. High blood pressure 1 Yes 00 No 02 Don’t know
13. Diabetes O1 Yes 00 No 02 Don’t know
14. High blood cholesterol 01 Yes 00 No 02 Don’t know
15. Cancer 01 Yes 00 No 02 Don’t know
16. Stroke 01 Yes 00 No 02 Don’t know
17. Mental problems 01 Yes 00 No 02 Don’t know
If yes, please mention .......................
18. Heart diseases? O1 Yes 00 No 02 Don’t know
19. Time since the first diagnosis of heart disease?  ............ year ............ months
20. Previous MI? O1 Yes 00 No 02 Don’t know
21. Time since your lastMI? ... year ............ months
22. Other diseases 01 Yes 00 No 02 Don’t know

If yes, please mention .......................

23. What type of intervention/s have you received for your recent MI? (Tick more than one if it
applies) [J1 Automatic External Defibrillators (AED)
02 Thrombolysis therapy, mention the name
03 Angiography
04 Angioplasty
05 CABG
06 Others .....ocovvvvivininnnnn

24. What type of intervention (e.g. thrombolysis therapy or PCI) has the patient had for the recent

MI?
25. Time from the recent MI to the start of intervention? .......... hours
The severity of MI
26. Left Ventricular Ejection Fraction (LVEF) ..................... %

27. Peak CK-Mb...........

28. Peak Troponin................

29. Creatinine...........
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30. Haemoglobin...................

31. Killipelass...................

Fatigue, Self-efficacy, and Pain

32. How fatigued do you currently feel?

| | | | | | | I | | |
0 1 2 3 4 5 6 7 8 9 10

(Not at all) (extremely)

33. How confident are you that you will be able to reduce your risk of future cardiac events?

| I | I | |
(Not at all) 0 1 2 3 4 5 (Very much)

34. How would you like to rate your pain on a scale from zero to ten?

| | | ! | | | ! I | |
0 1 2 3 4 5 6 7 8 9 10

(No pain) (Moderate pain) (Worst imaginable pain)

35. How has been your chest pain after your MI?
01 No pain most of the days
2 Mild pain most of the days
03 Moderate pain most of the days
04 Severe pain most of the days
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36. DASS 21

Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the statement appl
you over the past week. There are no right or wrong answers. Do not spend too much time on any statej

The rating scale is as follows:

0 Did not apply to me at all

1 Applied to me to some degree, or some of the time

2 Applied to me to a considerable degree, or a good part of time
3 Applied to me very much, or most of the time

1 I found it hard to wind down 0 23
2 I was aware of dryness of my mouth 0 23
3 I couldn't seem to experience any positive feeling at all 0 23
4 I experienced breathing difficulty (eg? excessiYely rapid breathing, 0 23
breathlessness in the absence of physical exertion)
5 I found it difficult to work up the initiative to do things 0 23
6 I tended to over-react to situations 0 23
7 I experienced trembling (eg, in the hands) 0 23
8 I felt that I was using a lot of nervous energy 0 2 3
9 I was worried about situations in which I might panic and make a fool of 0 23
myself
10 | I felt that I had nothing to look forward to 0 23
11 I found myself getting agitated 0 23
12 | I found it difficult to relax 0 2 3
13 | Ifelt down-hearted and blue 0 23
14 | I was intolerant of anything that kept me from getting on with what I was 0 23
doing
15 I felt I was close to panic 0 23
16 I was unable to become enthusiastic about anything 0 23
17 | I felt I wasn't worth much as a person 0 2 3
18 | Ifelt that I was rather touchy 0 23
19 I was aware of the action of my heart in the abser.lce. of physical 0 )3
exertion (eg, sense of heart rate increase, heart missing a beat)
20 I felt scared without any good reason 0 23
21 I felt that life was meaningless 0 23
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37. Insomnia Severity Index

The Insomnia Severity Index has seven questions. The seven answers are added up to get a total score.
When you have your total score, look at the 'Guidelines for Scoring/Interpretation' below to see where

your sleep difficulty fits.

For each question, please CIRCLE the number that best describes your answer.

Please rate the CURRENT (i.e. LAST 2 WEEKS) SEVERITY of your insomnia problem(s).

Insomnia Problem None Mild | Moderate | Severe | Very Severe
1. Difficulty falling asleep 0 1 2 3 4
2. Difficulty staying asleep 0 1 2 3 4
3. Problems waking up too early 0 1 2 3 4
4. How SATISFIED/DISSATISFIED are you with your CURRENT sleep pattern?
Very Satisfied Satisfied Moderately Dissatisfied Very Dissatisfied
Satisfied
0 1 3 4

5. How NOTICEABLE to others do you think your sleep problem is in terms of impairing the quality

of your life?

Not at all A Little Somewhat Much Very Much
Noticeable Noticeable
0 1 3 4
6. How WORRIED/DISTRESSED are you about your current sleep problem?
Not at all Worried | A Little Somewhat Much Very Much
0 1 3 4

7. To what extent do you consider your sleep problem to INTERFERE with your daily

functioning (e.g. daytime fatigue, mood, ability to function at work/daily chores,

concentration, memory, mood, etc.) CURRENTLY?

Not at all A Little Somewhat Much Very Much
Interfering
0 1 3 4
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38. The Brief Illness Perception Questionnaire

For the following questions, please circle the number that best corresponds to your views:

How much does your illness affect your overall life?

0 1 2 3 4 5 6 7 8 9 10
no affect severely
at all affects my life

How long do you think your illness will continue?

0 1 2 3 4 5 6 7 8 9 10
a very forever
short time

How much control do you feel you have over your illness?

0 1 2 3 4 5 6 7 8 9 10
absolutely extreme amount
no control of control

How much do you think your treatment can help your illness?

0 1 2 3 4 5 6 7 8 9 10
not at all extremely
helpful

How much do you experience symptoms from your illness?

0 1 2 3 4 5 6 7 8 9 10
no symptoms many severe
at all symptoms

How concerned are you about your illness?

0 1 2 3 4 5 6 7 8 9 10
not at all extremely
concerned concerned

How well do you feel you understand your illness?

0 1 2 3 4 5 6 7 8 9 10
don't understand understand
at all very clearly

How much does your illness affect you emotionally?
(e.g. does it make you angry, scared, upset or depressed?)

0 1 2 3 4 5 6 7 8 9 10

not at all extremely
affected affected
emotionally emotionally

Please list in rank-order the three most important factors that you believe caused your illness.

The most important causes for me:
1.

2.
3.

© All rights reserved. For permission to use the scale please contact: lizbroadbent@clear.net.nz
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39. ENRICHD Social support instrument (ESSI)

Is there someone available to you whom you can count on to listen to you when you need to talk?

None of the time

A little of the time

Some of the
time

Most of the time

All the time

Is there someone available to give you good advice about a problem?

None of the time

A little of the time

Some of the
time

Most of the time

All the time

Is there someone available to you who shows you love and affection?

None of the time

A little of the time

Some of the
time

Most of the time

All the time

Is there someone available to help you with daily chores?

None of the time

A little of the time

Some of the
time

Most of the time

All the time

Can you count on anyone to provide you with emotional support (talking over problems or helping
you make a difficult decision)?

None of the time

A little of the time

Some of the
time

Most of the time

All the time

Do you have as much contact as you would like with someone you feel close to, someone in whom
you can trust and confide?

None of the time

A little of the time

Some of the
time

Most of the time

All the time

Are you currently married or living with a partner?

Yes

No
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40. MacNew Quality of Life after Myocardial Infarction Questionnaire

We would like to ask you some questions about how you have been feeling DURING THE LAST 2
WEEKS.

1. In general, how much of the time during the last 2 weeks, have you felt frustrated, impatient
or angry?

1 All of the time

[J2 Most of the time

O3 A good bit of the time
[J4 Some of the time

5 A little of the time

6 Hardly any of the time
7 None of the time

2. How often, during the last 2 weeks, have you felt worthless or inadequate?

1 All of the time

[J2 Most of the time

O3 A good bit of the time
04 Some of the time

5 A little of the time

06 Hardly any of the time
[J7 None of the time

3. Inthe last 2 weeks, how much of the time did you feel very confident and sure that you could
deal with your heart problem?

[J1 None of the time

2 A little of the time
[J3 Some of the time

04 A good bit of the time
5 Most of the time

6 Almost all of the time
7 All of the time

4. In general how much of the time did you feel discouraged or down in the dumps during the
last 2 weeks?

1 All of the time

[J2 Most of the time

O3 A good bit of the time
04 Some of the time

5 A little of the time

06 Hardly any of the time
7 None of the time

5. How much of the time, during the last 2 weeks, did you feel relaxed and free of tension?

[J1 None of the time

2 A little of the time
[J3 Some of the time

04 A good bit of the time
[J5 Most of the time

06 Almost all of the time
7 All of the time

6. How often, during the last 2 weeks, have you felt worn out or low in energy?

1 All of the time
2 Most of the time
[J3 A good bit of the time
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10.

11.

12.

04 Some of the time

5 A little of the time

06 Hardly any of the time
07 None of the time

How happy, satisfied, or pleased have you been with your personal life during the last 2
weeks?

01 Very dissatisfied, unhappy most of the time

02 Generally dissatisfied, unhappy

O3 Somewhat dissatisfied, unhappy

04 Generally satisfied, pleased

5 happy most of the time

6 Very happy most of the time

7 Extremely happy, could not have been more satisfied or pleased

In general, how often during the last 2 weeks, have you felt restless, or as if you were having
difficulty trying to calm down?

1 All of the time

[J2 Most of the time

O3 A good bit of the time
04 Some of the time

5 A little of the time

06 Hardly any of the time
[J7 None of the time

How much shortness of breath have you experienced during the last 2 weeks while doing your
day-to-day physical activities?

1 Extreme shortness of breath

2 Very shortness of breath

03 Quite a bit of shortness of breath
[J4 Moderate shortness of breath
5 Some shortness of breath

6 A little shortness of breath

7 No shortness of breath

How often, during the last 2 weeks, have you felt tearful, or like crying?

1 All of the time

02 Most of the time

O3 A good bit of the time
[J4 Some of the time

5 A little of the time

06 Hardly any of the time
07 None of the time

How often, during the last 2 weeks, have you felt as if you were more dependent than you
were before your heart problem?

1 All of the time

[J2 Most of the time

O3 A good bit of the time
[J4 Some of the time

5 A little of the time

06 Hardly any of the time
[O7 None of the time

How often, during the last 2 weeks, have you felt you were unable to do your usual social
activities or social activities with your family?

1 All of the time
2 Most of the time
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O3 A good bit of the time
04 Some of the time

05 A little of the time

06 Hardly any of the time
7 None of the time

. How often, during the last 2 weeks, have you felt as if others no longer have the same
confidence in you as they did before your heart problem?

1 All of the time

2 Most of the time

O3 A good bit of the time
4 Some of the time

5 A little of the time

06 Hardly any of the time
7 None of the time

. How often, during the last 2 weeks, have you experienced chest pain while doing your day-
to-day activities?

1 All of the time

[J2 Most of the time

O3 A good bit of the time
[J4 Some of the time

5 A little of the time

06 Hardly any of the time
[J7 None of the time

. How often, during the last 2 weeks, have you felt unsure of yourself or lacking in self-
confidence?

1 All of the time

[J2 Most of the time

O3 A good bit of the time
[J4 Some of the time

5 A little of the time

06 Hardly any of the time
07 None of the time

. How often, during the last 2 weeks, have you been bothered by aching or tired legs?

1 All of the time

2 Most of the time

I3 A good bit of the time
04 Some of the time

5 A little of the time

06 Hardly any of the time
07 None of the time

. During the last 2 weeks, how much have you been limited in doing sports or exercise as a
result of your heart problem?

O1 Extremely limited

02 Very limited

O3 Limited quite a bit
04 Moderately limited
5 Somewhat limited

6 Limited a little

[O7 Not limited at all

. How often, during the last 2 weeks, have you felt apprehensive or frightened?

1 All of the time
[J2 Most of the time
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19.

20.

21.

22.

23.

24.

O3 A good bit of the time
04 Some of the time

05 A little of the time

06 Hardly any of the time
7 None of the time

How often, during the last 2 weeks, have you felt dizzy or lightheaded?

1 All of the time

02 Most of the time

I3 A good bit of the time
4 Some of the time

5 A little of the time

06 Hardly any of the time
7 None of the time

In general, during the last 2 weeks, how much have you been restricted or limited as a result

of your heart problem?

O1 Extremely limited

02 Very limited

03 Limited quite a bit
04 Moderately limited
05 Somewhat limited

[J6 Limited a little

07 Not limited at all

How often, during the last 2 weeks, have you felt unsure as to how much exercise or physical

activity you should be doing?

1 All of the time

[J2 Most of the time

O3 A good bit of the time
[J4 Some of the time

5 A little of the time

06 Hardly any of the time
07 None of the time

How often, during the last 2 weeks, have you felt as if your family is being over-protective

toward you?

1 All of the time

02 Most of the time

O3 A good bit of the time
04 Some of the time

5 A little of the time

006 Hardly any of the time
07 None of the time

How often, during the last 2 weeks, have you felt as if you were a burden on others?

1 All of the time

[J2 Most of the time

O3 A good bit of the time
[J4 Some of the time

5 A little of the time

06 Hardly any of the time
[J7 None of the time

How often, during the last 2 weeks, have you felt excluded from doing things with other people

because of your heart problem?

1 All of the time
[J2 Most of the time
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O3 A good bit of the time
04 Some of the time

05 A little of the time

06 Hardly any of the time
7 None of the time

25. How often, during the last 2 weeks, have you felt unable to socialise because of your heart

problem?

1 All of the time

2 Most of the time

O3 A good bit of the time
4 Some of the time

5 A little of the time

6 Hardly any of the time
7 None of the time

26. In general, during the last 2 weeks, how much have you been physically restricted or limited

as a result of your heart problem?

01 Extremely limited

02 Very limited

3 Limited quite a bit
04 Moderately limited
05 Somewhat limited

06 Limited a little

7 Not limited at all

27. How often, during the last 2 weeks, have you felt your heart problem limited or interfered with

sexual intercourse?

[J0 Not applicable

1 All of the time

[J2 Most of the time

O3 A good bit of the time

[J4 Some of the time

5 A little of the time

06 Hardly any of the time
07 None of the time

41.

Is your health Excellent, Very Good, Good, Fair, or Poor?
[J1 Excellent 2 Very Good  [3 Good  [04 Fair

5 Poor
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b. Follow-up
Quality of life in patients with myocardial

infarction
-3-month follow-up-

Patient Initials Subject No.

Centre No. Date: / /

Contact details

Phone:...................... Mobile:............coenni.
Address:.....oooiiiiiiii
Date of discharge: _ _/ /(DD / MMM /YYYY)
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Demographical and clinical profile

1. Since we met, have you had any adverse events? 1 Yes [0 No
If yes, Please mention.................

2. Since we met, how many times have you visited your doctor? ............ times

3. Since we met, have you been re-admitted to hospital? [I1 Yes 00 No

4. Since we met, have there been any changes in conditions? Please mention...(including any
medical procedures)

5. Have you returned to your normal work? O1 Yes [0 No
6. Have you returned to your normal sexual activities? 1 Yes 00 No
7. Have you attended the cardiac rehabilitation program? [11 Yes 00 No

8.  How would you rate your financial situation?

01 Excellent 02 Good [J3 Only fair 04 Poor

9.  Which one of the items below best describes your physical activity?
01 Moderate physical activity at least 30 minutes most or all days of the week
02 Moderate physical activity less 30 minutes less than 5 days in a week

03 Not physically active

10. How many hours per day do you usually spend on sitting? — .............. hours per day
11.  Smoking
Do you smoke cigarette currently?

1 No, I don't

02 T had smoked, but I quit smoking year(s) ago.

3 Yes, I do

How many cigarettes do (did) you smoke a day?
1 less than a half pack
02 more than a half pack but less than one pack
3 more than one pack but less than two packs
04 two packs or more

How long have you been smoking? If you quit smoking, how long did you smoke?
1 less than 5 years [2 5~9years [3 10~19years [04 20~29years 5 more than 30years

12.  Alcohol

How often do you drink alcohol?
O1 Inever(rarely) drink.
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[J2 I drink twice or three times a month.
[J3 I drink once or twice a week.

[J4 1 drink three or four times a week.
O5 T drink almost everyday.

When you drink, how much do you usually drink? (based on one bottle of Soju)
[J1 less than a half bottle [J2 one bottle [13 one and a half bottles [J4 more than two bottles

13. What type of intervention (e.g. thrombolysis therapy or coronary angioplasty) has the patient had

for the recent MI? .....................
14. Time from the recent MI to the start of intervention? .......... hours
The severity of MI
15. Left Ventricular Ejection Fraction (LVEF) ..................... %

16. Killipclass...................

Fatigue, Self-efficacy, and Pain

17. How fatigued do you currently feel?

| | | ! | | | ! I | |
0 1 2 3 4 5 6 7 8 9 10

(Not at all) (extremely)

18. How confident are you that you will be able to reduce your risk of future cardiac events?

| I I | |
1 2 3 4 5
(Not at all) (Very much)

19. How would you like to rate your pain on a scale from zero to ten?

| | | I | | | I I | |
0 1 2 3 4 5 6 7 8 9 10

(No pain) (Moderate pain) (Worst imaginable
pain)

20. How has been your chest pain after your MI?
1 No pain most of the days
02 Mild pain most of the days
3 Moderate pain most of the days
[04 Severe pain most of the days
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21. DASS 21

Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the statement
applied to you over the past week. There are no right or wrong answers. Do not spend too much time
on any statement.

The rating scale is as follows:
0 Did not apply to me at all
1 Applied to me to some degree, or some of the time

2 Applied to me to a considerable degree, or a good part of time
3 Applied to me very much, or most of the time

1 I found it hard to wind down 0123
2 I was aware of dryness of my mouth 0123
3 I couldn't seem to experience any positive feeling at all 0123
4 I experienced b.reathing difficulty (eg? excessiyely rapid breathing, 01 2 3
breathlessness in the absence of physical exertion)
5 I found it difficult to work up the initiative to do things 0123
6 I tended to over-react to situations 0123
7 I experienced trembling (eg, in the hands) 0123
8 I felt that I was using a lot of nervous energy 0123
9 I was worried about situations in which I might panic and make a fool of 0123
myself
10 I felt that I had nothing to look forward to 0123
11 I found myself getting agitated 0123
12 I found it difficult to relax 0123
13 I felt down-hearted and blue 0123
14 | I was intolerant of anything that kept me from getting on with what I was 0123
doing
15 I felt I was close to panic 0123
16 | I was unable to become enthusiastic about anything 0123
17 | Ifelt I wasn't worth much as a person 0123
18 I felt that I was rather touchy 0123
19 |1 was aware of the action of my heart in the abser}ce' of physical 012 3
exertion (eg, sense of heart rate increase, heart missing a beat)
20 | I felt scared without any good reason 0123
21 I felt that life was meaningless 0123
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your sleep difficulty fits.

22. Insomnia Severity Index
The Insomnia Severity Index has seven questions. The seven answers are added up to get a total score.
When you have your total score, look at the 'Guidelines for Scoring/Interpretation' below to see where

For each question, please CIRCLE the number that best describes your answer.

Please rate the CURRENT (i.e. LAST 2 WEEKS) SEVERITY of your insomnia problem(s).

Insomnia Problem None Mild Moderate Severe Very
Severe

1) Difficulty falling asleep 0 1 2 4
2) Difficulty staying asleep 0 1 2 4
3) Problems waking up too early 0 1 2 4

4) How SATISFIED/DISSATISFIED are you with your CURRENT sleep pattern?

Very Satisfied Satisfied Moderately Dissatisfied Very Dissatisfied

Satisfied
0 1 2 3 4

of your life?

5) How NOTICEABLE to others do you think your sleep problem is in terms of impairing the quality

Not at all A Little Somewhat Much Very Much
Noticeable Noticeable
0 1 2 3 4
6) How WORRIED/DISTRESSED are you about your current sleep problem?
Not at all Worried | A Little Somewhat Much Very Much
0 1 2 3 4

concentration, memory, mood, etc.) CURRENTLY?

7) To what extent do you consider your sleep problem to INTERFERE with your daily

functioning (e.g. daytime fatigue, mood, ability to function at work/daily chores,

Not at all
Interfering

A Little

Somewhat

Much

Very Much

0

4
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23. The Brief Illness Perception Questionnaire

For the following questions, please circle the number that best corresponds to your views:

How much does your illness affect your overall life?

0 1 2 3 4 5 6 7 8 9 10
no affect severely
at all affects my life

How long do you think your illness will continue?

0 1 2 3 4 5 6 7 8 9 10
a very forever
short time

How much control do you feel you have over your illness?

0 1 2 3 4 5 6 7 8 9 10
absolutely extreme amount
no control of control

How much do you think your treatment can help your illness?

0 1 2 3 4 5 6 7 8 9 10
not at all extremely
helpful

How much do you experience symptoms from your illness?

0 1 2 3 4 5 6 7 8 9 10
no symptoms many severe
at all symptoms

How concerned are you about your illness?

0 1 2 3 4 5 6 7 8 9 10
not at all extremely
concerned concerned

How well do you feel you understand your illness?

0 1 2 3 4 5 6 7 8 9 10
don't understand understand
at all very clearly

How much does your illness affect you emotionally? (e.g. does it make you angry, scared,
upset or depressed?)

0 1 2 3 4 5 6 7 8 9 10
not at all extremely
affected affected

Please list in rank-order the three most important factors that you believe caused

your illness. The most important causes for me:-
1.

2.
3k

© All rights reserved. For permission to use the scale please contact: lizbroadbent@clear.net.nz
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24. ENRICHD Social support instrument (ESSI)

1) Is there someone available to you whom you can count on to listen to you when you need to talk?

None of the time | A little of the Some of the Most of the time | All the time
time time
1 2 3 4 5
2) Is there someone available to give you good advice about a problem?
None of the time | A little of the Some of the Most of the time | All the time
time time
1 2 3 4 5
3) Is there someone available to you who shows you love and affection?
None of the time | A little of the Some of the Most of the time | All the time
time time
1 2 3 4 5
4) Is there someone available to help you with daily chores?
None of the time | A little of the Some of the Most of the time | All the time
time time
1 2 3 4 5

5) Can you count on anyone to provide you with emotional support (talking over problems or helping

you make a difficult decision)?

None of the time

A little of the
time

Some of the
time

Most of the time

All the time

6) Do you have as much contact as you would like with someone you feel close to, someone in whom

you can trust and confide?

None of the time

A little of the
time

Some of the
time

Most of the time

All the time

7) Are you currently married or living with a partner?

Yes

No
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25. MacNew Quality of Life after Myocardial Infarction Questionnaire

We would like to ask you some questions about how you have been feeling DURING THE LAST 2

WEEKS.

1) In general, how much of the time during the last 2 weeks, have you felt frustrated, impatient or

angry?
O1 All of the time
02 Most of the time
O3 A good bit of the time
04 Some of the time
05 A little of the time
06 Hardly any of the time
07 None of the time

2) How often, during the last 2 weeks, have you felt worthless or inadequate?

O1 All of the time

002 Most of the time

O3 A good bit of the time
04 Some of the time

05 A little of the time

06 Hardly any of the time
07 None of the time

3) In the last 2 weeks, how much of the time did you feel very confident and sure that you could

deal with your heart problem?
1 None of the time
02 A little of the time
03 Some of the time
04 A good bit of the time
005 Most of the time
06 Almost all of the time
07 All of the time

4) In general how much of the time did you feel discouraged or down in the dumps during the last

2 weeks?
O1 All of the time
002 Most of the time
O3 A good bit of the time
04 Some of the time
05 A little of the time
006 Hardly any of the time
07 None of the time

5) How much of the time, during the last 2 weeks, did you feel relaxed and free of tension?
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01 None of the time
02 A little of the time
03 Some of the time
04 A good bit of the time
05 Most of the time
6 Almost all of the time
7 All of the time

6) How often, during the last 2 weeks, have you felt worn out or low in energy?
O1 All of the time
02 Most of the time
O3 A good bit of the time
04 Some of the time
05 A little of the time
006 Hardly any of the time
07 None of the time

7) How happy, satisfied, or pleased have you been with your personal life during the last 2 weeks?

01 Very dissatisfied, unhappy most of the time
02 Generally dissatisfied, unhappy

03 Somewhat dissatisfied, unhappy

04 Generally satisfied, pleased

05 happy most of the time

06 Very happy most of the time

7 Extremely happy, could not have been more satisfied or pleased

8) In general, how often during the last 2 weeks, have you felt restless, or as if you were having

difficulty trying to calm down?
O1 All of the time
002 Most of the time
O3 A good bit of the time
04 Some of the time
05 A little of the time
06 Hardly any of the time
7 None of the time

9) How much shortness of breath have you experienced during the last 2 weeks while doing your

day-to-day physical activities?
O1 Extreme shortness of breath
02 Very shortness of breath
[J3 Quite a bit of shortness of breath
04 Moderate shortness of breath
005 Some shortness of breath
06 A little shortness of breath
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7 No shortness of breath
10) How often, during the last 2 weeks, have you felt tearful, or like crying?
O1 All of the time
02 Most of the time
03 A good bit of the time
04 Some of the time
05 A little of the time
06 Hardly any of the time
07 None of the time
11) How often, during the last 2 weeks, have you felt as if you were more dependent than you were
before your heart problem?
1 All of the time
02 Most of the time
03 A good bit of the time
04 Some of the time
05 A little of the time
06 Hardly any of the time
7 None of the time
12) How often, during the last 2 weeks, have you felt you were unable to do your usual social
activities or social activities with your family?
1 All of the time
002 Most of the time
O3 A good bit of the time
04 Some of the time
05 A little of the time
[J6 Hardly any of the time
007 None of the time
13) How often, during the last 2 weeks, have you felt as if others no longer have the same confidence
in you as they did before your heart problem?
1 All of the time
002 Most of the time
O3 A good bit of the time
04 Some of the time
05 A little of the time
06 Hardly any of the time
07 None of the time
14) How often, during the last 2 weeks, have you experienced chest pain while doing your day-to-
day activities?
O1 All of the time
002 Most of the time
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O3 A good bit of the time
04 Some of the time
05 A little of the time
06 Hardly any of the time
07 None of the time
15) How often, during the last 2 weeks, have you felt unsure of yourself or lacking in self-
confidence?
01 All of the time
02 Most of the time
O3 A good bit of the time
04 Some of the time
05 A little of the time
06 Hardly any of the time
07 None of the time
16) How often, during the last 2 weeks, have you been bothered by aching or tired legs?
O1 All of the time
002 Most of the time
O3 A good bit of the time
04 Some of the time
05 A little of the time
06 Hardly any of the time
07 None of the time
17) During the last 2 weeks, how much have you been limited in doing sports or exercise as a result
of your heart problem?
O1 Extremely limited
02 Very limited
03 Limited quite a bit
04 Moderately limited
05 Somewhat limited
06 Limited a little
07 Not limited at all
18) How often, during the last 2 weeks, have you felt apprehensive or frightened?
01 All of the time
002 Most of the time
O3 A good bit of the time
04 Some of the time
05 A little of the time
06 Hardly any of the time
07 None of the time
19) How often, during the last 2 weeks, have you felt dizzy or lightheaded?
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O1 All of the time

002 Most of the time

O3 A good bit of the time
04 Some of the time

05 A little of the time

006 Hardly any of the time
07 None of the time

20) In general, during the last 2 weeks, how much have you been restricted or limited as a result of

your heart problem?

O1 Extremely limited

02 Very limited

03 Limited quite a bit
04 Moderately limited
05 Somewhat limited

06 Limited a little

07 Not limited at all

21) How often, during the last 2 weeks, have you felt unsure as to how much exercise or physical

activity you should be doing?

1 All of the time

002 Most of the time

3 A good bit of the time
04 Some of the time

05 A little of the time

006 Hardly any of the time
7 None of the time

22) How often, during the last 2 weeks, have you felt as if your family is being over-protective

toward you?

O1 All of the time

002 Most of the time

O3 A good bit of the time
04 Some of the time

05 A little of the time

06 Hardly any of the time
7 None of the time

23) How often, during the last 2 weeks, have you felt as if you were a burden on others?

1 All of the time

02 Most of the time

03 A good bit of the time
004 Some of the time

05 A little of the time

221




06 Hardly any of the time
07 None of the time
24) How often, during the last 2 weeks, have you felt excluded from doing things with other people
because of your heart problem?
1 All of the time
002 Most of the time
3 A good bit of the time
04 Some of the time
05 A little of the time
06 Hardly any of the time
07 None of the time
25) How often, during the last 2 weeks, have you felt unable to socialise because of your heart
problem?
1 All of the time
02 Most of the time
O3 A good bit of the time
04 Some of the time
05 A little of the time
06 Hardly any of the time
07 None of the time
26) In general, during the last 2 weeks, how much have you been physically restricted or limited as
a result of your heart problem?
O1 Extremely limited
02 Very limited
03 Limited quite a bit
04 Moderately limited
05 Somewhat limited
06 Limited a little
07 Not limited at all
27) How often, during the last 2 weeks, have you felt your heart problem limited or interfered with
sexual intercourse?
[JO Not applicable
O1 All of the time
02 Most of the time
03 A good bit of the time
04 Some of the time
05 A little of the time
006 Hardly any of the time
07 None of the time
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26. How would you rate your overall quality of life?

(Poor) (Excellent)
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Health-related quality of life (HRQWL) & a multidimensional con-
cept that examines the physical, emotional, and social impacts of a
dizeases|lnes on the patlemts’ life (Sertoe et al., 201 3. One of the most
popular patient-reported outcomes, quality of lfe (Qol) s uwed 2 a
means of asesing the overall well-being of patients in the recovery
stage of MI (Lidell et al, 2014, Wang et al., 2014b). In particular,
HREQoL provides a patientcentred assessment of one's health cond idon
(Morris et al, 2007), which in tum, can be used to evaluate an
individisal patient’s experience and to predict the recccurrence of
cardiac events, mhospitalisation, and mortality (Rumsfeld e al,
201%). Thus, the American Heart Assoclation recommends that the
asesament of HRQoOL needs to be included as one of the routine
evaliations of health states among patients with cardiovascular disease
(Rumsfeld et al., 201 3)

By the increasing emphask on HRQoL in patients with CHD, in
particular M1 {Rumafeld et al., 2013), it {5 necessary to explore factors
that affect HRQoL in this population. Knowledge about these factors
may help identify patients who are likely to experience poor HRQoL at
the tme of hospltal admisson and during recovery and hence, provide
a window of opportunity to eventually improve elinleal outeomes
ssoctated with Ml (Hawkes et al, 2013).

Tor the best of our knowladge, there are no reviews integrating
correlates of HRQoL in patents with ML This study was designed 1o
collect, review and crtically synthesise the results of reseanch on factors
affecting HRQoL in patients with ML

2. Methods

A comprehensive electronie search was performed using (INAHL,
MEDLINE and PaychINFO databases. In consultation with a medical
librarian, we identified melevant MeSH terms and wed them for
searching the literature: health-related quality of life/quality of lifes
HRQwLQol, myocardial infarction/heart atack,MI and predici® s
factor, Cnly peer-reviewed studies published in Englih were searched.
To ensure melevancy of the studies, articles wem resticted to those
published in the last 20 years, from 1995 to July 2016, Thi was
because the management of M1 and asmesment of HRQoL has dast-
cally improved over the past two decades.

21, Sundy selection

A total of &40 articles were Identified from the database searches.
Mimety amicles were removed as duplicates. The title and abatract of the
memalning 550 arteles were reviewed. Articles were included: 1)
sudy subjects were patients with MI exclusively; 2) iF a dependent
varfable was HRQwL; and 3) ifa study examined factors or predictors of
HR}oL. The exclusion criterta were irrelevant articles, sclentific letters,
or posters, studles of valldation or rellability of measuremenis or
qualitative studies One awthor extracted articles according to the
predetermined includon and exclusion criteria, and mauls were
discuwmed with the other authors for accuracy of the extracted articles.
The selection process led to inclusion of 48 articles for the review. One
additional article was identifled through manusl searching of the
mference lsts of the included studies, increasing the number of the
artieles for fulbext screendng to 49, After excluding one imrelevant
sudy of a medical ntervention, the total number of the evewed
arteles was 48 (Fig. 1).

22 Data extracton and quality asesmen

A pre-developed table template {Table 1) was wsed for data
extraction, and extracted data were examined, compared, dBcussed
and agreed with the other authors Data elements were extracted and
nmarratively described vartables synthestsed into four categories. Data of
sudy characterstics were countries where the studies were conductad,
sudy deslgns, sample skee, mean age, M1 diagnostic edterla, tools that

Inumnadons Jesmal of Narsing Soudiss 73 (20070 1-16

Reconds idenini Fed dhroigh CINAHL
(=285 MEDLINE in=211), and
PayeNFO (=260} dajabases
{Timal; n=750)

l

Lmited 10 Eng lish lmguage and peer-
revirepd artiches pablished in the ket
20 yoars 1995 - 2005 CINAML in=240,

MUEDILINE dn= 1 77) and PeyelNFCHp=121)

sn=hdil

Dwplicaies removed
in=ti}

Keconds screened by titles and absirmct
an=5500)

Irrelevamt recurds excluded
(a=500)

Studies retrwved
[ b

Rezconds added Trom the
references of the oiches
n=1)

L
Stwdkes sereened by full-tests
in=A%

Exclaal due

Sudies included in the review
In=A8}

Fig. 1. The process of angele sdecton.

amessed HRQoL, nstruments examined varfables, follow-up periods
and factors that affected HRQoL in patlents with ML

The quality of all included articles were evaluated and rated using
the Quality Assesament Tool for Quantitatve Studies of the Efective
Public Health Practice Project (EPHPP) { National Collaborating Centre
for Methods and Took, 2008). This ool comprises six eriterta—selec-
ton bias, study design, confounders, blinding, data collecton method,
and withdrawals and dropouts Each section mtes “strong (17, ‘moder-
ate () and “weak (3). Then, the global mting for the paper and the
fnal deckion of the reviewers can be determined as ‘stong (107,
‘moderate (2)° and ‘weak (3)' (Matlonal Collaborating Centre for
Methods and Took, 2008). The final scores of the amices inclided in
the curment review are presented in Table 1.

3. Results

The studies were conducted mostly in European countries (n = 33
& studles each in Sweden and the UK, 4 in the Netherlands, 3 in Poland,
2 in Morway, and 1 sudy each in France and Hungary) including one
multinational sudy that included data from 18 Evropean countries. In
addition, there were 10 studies undertaken in the USA, 3 gudies
conducted in Canada, and one intemational study invelving the USA
and Spain. OF the 48 studies, 28 studies wsed cohort, longitudinal,
prigpective dedgns, or a combinaton of them, whereas 10 gudies
applied a emsssectionsl design. Two studies did not report the study
desdgn explicitly; however, these studles were prospective in natume in
that the participants of these two studies were followed for three
months (Mayou et al, 20000 Willlams et al., 2012) or up 0 a year
(Mayou et al., 2000). Among the ten cross-sectional studies, the tme
shnoe M1 was not reported in two studies, whereas the other sudies
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Amodd el (2014); Beck etal (2001); Bengrason o al (3001); Hawioes etal (2001 3 Hoetal (3005); MeBuorney etal {3002); Oginsia-Bulik (2004)g

Aumodd e al 2004); Prench o al (2005) Km a al {2015); Kriaofferson o al. (2005ab]; Lane o al. (2001 lane o al {2000); MNarrk o al {2007);

Aumodd et ol (3014); Prench ot ol (3005); Haswdoes et al {2013 Oldridge o1 al (1998); Paweren o al (3008 Wang o al 20142} Wang o al

Benpam ind etal (2013 Coyne et al. (2000} Foochasd o al. 2001); Km o al (2015); Laneetal (2001 Lane o al {2000); Pemersen & al (2008

Joelees et al {2007); MeBurney etal (3002); Pedersen o al (200 8) Serve etal (3013 Tiehmanoed o et al (3013} Wangetal (20042); Wang etal

Benyamind & al. (201 3; Dickensetal (3006); Fench aral (2005); Hawkes e al (2013 ¢ Hoeeind etal (30014); Lane o al {3001 & Lane eral (2000}

Amiodd e al. (20714); Beck o 2l (2001); Beryam ind eral {2013); Brink etal (2005); Bank o ol (2002 de Jange etal (2006); Dickers eral (20065
Fenchetal (2005); Hawkes aral (2013); Hosseind or al {2004); Lane et al {2001) Lane &1 al (2000); Mayou etal (2000); Rafaa eral 20014);5akal

Table 2
Summary of Boors S affect HRQoL of patieas with ML
Desnographic facwrs
Age
Seree et all. (2013); Wang et al (30042 bj
Fducariom lewel Peoersen etal (3005); Wrsesniewsid and Wiodareeyk (2012)
ErploF It nT ST Fench et al. (2005); Lane &1 &l (20000
Flnancial smus Aumodd er gl (2004); Kam et @ (2015); Wang et al_ (2014a).
G e
Dginsia-Bolik (2014); Pemersen et al {2005); Udhmanowicee ef a. (2013); Wang o al {(304b)
Living alome Bucholr o 2l (2001); French o al (2005) Lane & al (2001) Lane oral (2000)
Jmarial sanes Lane &1 2l (2000); Lidel et al. (2004
Managerial resporsibility Lidell et al_ (20040
Race Amodd er al. (2004)
Behioasn! factors
Phyzical aedvny Haas (3004); Hawkes etal (3013); Lane eral {3000); Oldridge eral (1998)
Adedaold Hawkes et 2l (3013); Wang o al (3014a)
By ol g,
20140
O Lidedlex ol (2004}
Dibevie-relaed
Fveriy of M
FRankin and Pokocka {200 3); Delmanowier etal {3013)
Fmgmas
Healdh coanplaings Brink o al {3002}
st pain Jeeloes ex al (3007
Shommess of breath Dildridge a1 al (1998)
Sy e Km et a. (3015}
Arnging Aumodd et ol (3014); Bengmson &1 al (2001); Boemma o al (2005]); Oldridge o« al [1998)
Faigme Abdn and Brnk {2013); Brink o al (3005}
Winal exhansmion Rafae] er al {2014}
Seep daurbance Rafae] et al (2004)
Tirers Jumrion Jeelioes ax al (23007 )
In-hospim] coenpli cation s Beck et al (3001)
Previous M Feench et al. (2005); Didridge et al. (1998); Paersen o al [3005)
Coarrecarbidd ke
207140
Paychaocisl e
Anglery
Mayou et al. (2000); Radeel et al. (20014} Wang et al, (2014a); Wang et al (2004b)
Degression
o al (300 1k Samoeet al (20013 Wang o al (201 £aic Wang o al (201 £b) White and Groh 20073
Paychiologle dlEres Ranikin & Puluoka (2003)
Smess Amodd et gl (2004} Doerfler et al (2005 Gineborg and EinDor (2011}
i peroepoon Fench et al. (2005)
\Ciopiln § sTrasegies Brink o al (2002}
CReprotec Hon Joedoes o al (3007 )

{Boersrma et al (3005 Bochale eral (3004); Hoekes & 2l (20013); Leifheir Liveson o al (2002); Rankin and Polmoaka {3003)

Self.care Haas (2004

Slaficasy Boemma of al (2006); Brink ex al (2012); Hawhes eral (2013)
Serene of cndwren o Moreired] e al (30010} Wreesnd seskd and Wisdawryk (3012 )
Sz fal g

Type D personality Ogireska Bulik (2014); Saeed eval (3011} Willlamres et ol (2012)

meported the tme since an MI event. Apart from the cross-sectiomal
studies, the folow-up peried of 31 stedies was les than 12 months,
ranging from onemonth toone year, seven studies followed wpwith the
study participants for longer than a year, including one with a follow-up
period of 10 years The sample dze of the ncluded studies varled from
27 1 3432 participants, whose age ranged from 21 1098 years of age.
Four studies excludvely examined female patients, while one study
included male patients only. Excluding these five studies, the propor-
ton of male partielpants in the remaining 43 studies was 60% or mone.

Comelates of HRQoL were studied in the following four main
categories demographic, behavioural, dbesse-related and peychosocial
factons. As such, the followlng section deseribes each category of factors
affecting HRQOL of MI patients. Table 1 summarises chameterdsties of
the studies included in the review (Table 2.

1w

3.1, Demagraphie fctors

Several demographic factors were closely assoclated with HRQoL in
patents with ML Those factors nclude age, genderidentity, lving
alone or marital status, education level, employment stans, managertal
responsibility, race, and financial stans Specifically, older age, higher
aducation, being employed, having more managedal responsibilitg,
Capemian, hgher neome or not having financial diffieultes, being
male, and not lving alone or having a partner were asoclated with
higher HRQWL than the comparators.

310 Age

Mime studles reported that age wasclosely asoclated with HRQoL in
patients with MI{Amold etal, 2014; Beck et al., 2001; Bengtsmon et al.,
2001; Hawkes et al, 2013 Ho et al., 2008 McBumey et al., 2002;
Oginska-Bulik, 2014; Sertoz et al., 201 % Wang et al, 2014b). While the
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majority of sudies revealed that older age was associated with better
HRQwL in patlents with MI{Amold et al., 2014; Bengisson et al., 2001;
Ho et al., 2008; McBurney et al., 2002), there were two studles in which
the finding was the opposite. For example, the siudies conducted by
Oglska-Bulk (2014) and Beck et al. (2001) found that older age
predicied lower HRQoL (Beck et al, 2001; OpmskaBullk, 2014),
particulady in the physcal domains at sixmonth and 12-month
follow-ups (Beck et al., 2001). However, the results of three siudies
sugges that except for the physical dimension of the HRQoL, which was
more adversely affected in older patlents, younger patients with M1
experienced poorer HRQoL life than older patents did (Hawkes et al,
201%; Sertoe et al., 2013 Wang et al., 2014b).

312 Gender-identity

Eleven studies examined the association between gender-identity
and HRQoL (Amold et al., 20014; French et al., 2005 Kim et al., 2015
Kristofferzon et al, 2005a b; Lane et al., 2001, 2000; Nords et al., 2007;
Oglnska-Bullk, 2014; Pettersen e al, 2008; Uchmanowicz et al, 2013
Wang et al., 2014a,b) Except for three studies, all the other eight
sudies showed a consbtent result, suggesting that women after M1
report lower HRQoL than thelr male comparators In Wang, Thom peon
el al's study (2014b), women, immediately after MI, reported lower
HRQwL than men, particularly in physical-melated subscales of the 36-
ltem Short Form Health Survey (5F-368) and the Myocandial Infarction
Dimensional Asessment Seale (MIDAS) (Wang et al., 2014b). Simlady,
the dhort-term studies found that female patients showed dgnificantly
poorer HRQoL than male patlents one month after M1, measined by the
36 and the Quality of Life Index-Cardiac Veslon (QLIC)
(Kritofferzon et al, 2005 blat four months, as measured by the
Danmouth (OOP Charts (Lane et al, 20000, and at the sixmonth
follow-up when HRQoL was measwed wiing the 5F-36 (Udmanowice
el al., 2013 Likewlse, following patients up to one year, female
patients with Ml showed poorer HRQoL than male patlenis, as
measured by different instruments including the 5F-36 of a moderate
sudy (Morris et al, 2007), the Short Form-12 (5F-12), the Seatile
Angina Questionmaine (5400 of a strong stedy (Arnold et al, 2014), the
Minnesota Living with Hean Fallure Questionnaine (MIHFQ) (Kim
et al, 2015), and the OOOP Chart System (Lane et al., 2001). However,
two studies found no melaton of gender-ldentity to the Quality of Life
after M1 questionnaire (QLMI) scores at dx months after M1 {French
el al., 2005), and to the 5F-36 scores at an average of 2.5 years gnce M1
(Pettersen et al, 2008) Only did one study report that women even had
a higher HRQoL than men, & scored by the Life Satsfaction Ques
donnmaire, at the mean tme of 281 years since MI (Oginsha-Bulik,
2014).

3.1.53. Living alone/marinl gane

The effect of either living alone or martal statss on HRQoL was
examined in five sudies reviewed In the current study (Bucholz et al,
2011; French et al, 2005 Lane et al., 2001, 2000; Lidell et al., 2014).
Two stsdies, which wed the (DOP Chart System for measuring HRQoL
in patlents with MI, identified the positive sssoctation of HRQoL with
having a partner or not living alone at four months (Lane et al, 2000)
and 12 months (Lane et al, 20010 Conslstently, a better HRQwoL was
observed In patients who did not lve alone at one year after MI, as
segred using the SF-12 and the SAQ) (Buchoke ef al, 2011). Moreover,
marital status was a predictor of higher physical and emotional HRQoL
inscomes of the MacMew ina cobort of patients from European countries
(Lidell et al, 2014). However, the QLMI scores of the Britsh patients
were not affected by thelr lving status at dx months (French et al,
2005).

314 Ovher demographie fackos

Education level was one of the predictors of low physical HRQoL in
med, as measured by the MacMew Heart Disease Health-Related Quality
of Life Questionnaire (MacNew) al one year (Wressnlewskl and
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Wlodarezyk, 2012) and by the 5F-36 at 2.5-year follow-ups (Pettersen
et al, 2008). Both studies reported that men with lower education level
had sgnificantly poorer physical HRQuL after ML Being employed was
strongly related to improved HRQoL at four months usng the Dart-
mouth COOP charts (Lane et al., 2000) and at the gx-month follow-up
meagured by the QIMI (French et al, 2005). Addidonally, there was
only one study that identifled that women from Eastern Eumopean
ocountres including Hungary, Poland, Russis, and Ukmine had betier
HRQoL in the social dimension i they had managerial responsibilites
(Lidell et al., 201 41 Of the 45 sudies reviewed, there was also only one
study which found that non-Caucasan was assoc tated with poor HRQoL
one year after fira M1 (Arnold et al, 2014). The fnancial stans of
pamicipants was one of the prediciors of HRQoL in the three papers
reviewed. The resulis of these sisdies consistently suggested that
patents who had lower monthly income or Anancial difficulies
reported lower HRQoL than patients who had higher income or no
fAnancial dificultles (Amold et al, 2004; Kim e al, 2015 Wang et al.,
20144).

3.2 Behaviownal foctors

Some behaviowral factors including physical actvity, aleohol con-
sumption, smoking, and body mas index (BMI) were significantly
amociated with HRQoL in patients after experiencing ML In particular,
patents who had a more active lfesiyle, showed lower alcohol
comsumption, were nonsmokers, and who had normal BMI presented
higher HRQwL seores than thelr comparators.

Four studies examined the relationship between physical activity
and HRQoL (Baas, 2004; Hawhkes et al, 2013 Lane e al., 2000
Oldridge et al., 1995). Patlents who were physically active right befome
M1 showed betier HRQoL at fowr months after M1 (Lane et al., 20000
Also, patlents who participated in physical activites after discharge
from hosp ital and who had an more intention to be involved in physical
activity reported significantly higher HRQoL at the six-month follow-
ups (Baas, 2004; Hawkes et al, 201 3). In additon, a higher exenise
tolerance after the S-week rehabilitation program also promised better
HRQoL, a8 measwed with the QLMI (Oldrdge et al., 1998).

The msociation between aleohol we and HRQOL among patients
with MI appears to be controversial Alcobol wers in Wang, Chow,
et al's study (200 44) scored dgnificantly lower in the mental dimen-
sion of the 5F-12 than non-aleohol wers, while another study did not
find any sssociations between alcohol conmmption and physical or
mental dimensions of the 5F-36 at six months after MI (Hawkes et al,,
2013 Seven studies found that the smoking stats of MI patlents was
amoclated with HRQoL (Arnold et al, 2014; French et al., 2005
Hawkes et al, 2013 Oldddge et al, 1998 Pettersen e al, 2008
Wang et al, 20144 b). Patlents who had a history of smoking {Wang
et al, 2014a) or were smoking at the tme of M1 {Pettersen et al., 2008)
sepred low in the mental dimension of HROOL. Patlents who smoked at
the tme of M1 also reported poorer physical functioning shortly after
MI, as measured by the 5F-36 immediately after M1 (Wang et al., 2014,
the SAQ (Arnold et al., 2004) and the QLMI (Oldridge et al, 1998) at
one-year follow-up. Yet, two siudies showed that smoldng siats had no
relation with any dimendons of HRQoOL, scored with the 5F-36 (Haw kes
et al, 2013) and the QLMI at gx months {French at al., 2005). Only one
stsdy Identified BMI as an indicator of low HRQoL in M1 patients,
particulardy in the physcal domain of the MacMew. This study recruited
female patients aged over 65 years and examined the relbtionship
betwesn baseline BMI of MI patlents and HRQoL at the six-month
follow-up (Lidell et al., 2014).

3.5 Diseme-reluted fartors
Disease-related factors including severity of ML, symploms, Dlness

duration, in-hospital complications, previows M, and comorbid ities had
astrong prediction to some aspects of HRQoL, measured using di ferent
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Instrumenis.

33,1, Severity af MI

Thereviewed studies wed several indicators to ssess the severity of
patient M1 and examine the relatonship between disease severity and
HRQoL. These indicatos inclsded infarct locatlon, left ventrcular
ejection fraction (LVEF), infarct-related armery patency, the Killip class,
the Peel index socores, the Mew York Heart Asoclation (NYHA) class,
the Duke Actvity Stans Index (DASI), and Qrwave Poor HRQoOL was
stromgly sssoclated with the higher Peel index score at four months
(Lamne et al., 2000) and 12 months from MI (Lane et al, 2001) as well as
the higher NYHA class at longer than 1 2-month follow-ups (Kim et al,
2015). Baseline LVEF was ako related with decreased HROQwL (Coyne
et al., 2000; Kim et a., 2015) and Q-wave MI Imitedly predicted the
mental component of HRQoOL in men at the 25year follow-up
(Pettersen et al, 2008 However, infarct-related artery patency
(Coyne et al., 2000) or cardiac functional status measured using the
DAST seores (Rankin and Fukeoka, 2003) wa unrelated to HRQoL
outoomes. The location of infarction and the Killip class showed mixed
mesulis. A strong study conducted by Benyamind e al (2013) did not
find any asmoclation between infarct kcation and the Kilip clas with
M1 patients’ HRQoL at the 10-year folow-up { Benyamind et al, 2013).
Likewise, Ecochard et al. (2001) claimed that HRQoL was not affectad
by the Killip clas of MI patients one year after Ml (Ecochard et al,
2001). While, in another study, the locaton of infaretion could predict
men'’s physical HRQoL measured by the 5F-36 at 25 years from MI
(Pettersen et al, 2008), and the womse Kllip class indicated more
impaired HRQoL of the Damtmouth COOP Charts 12 months after M1
(Lame et al, 2001).

33.2 Symplams

The reviewed studies consistently reported a negative asoclation
between angina symptoms and HRQoL scores (Arnold et al, 2014;
Bengtmon et al., 2001; Boeersma et al., 2005 Oldridge et al, 1998).
BRazeline candiac-specific sympioms such as chest paln and dyspnoea,
fatigue, weakness, lack of energy and sleep disturbance showed stmong
asaoclations with the mental component of the 5F-36 at the Ave-month
follow-up {Brink ef al, 2002). Lkewise, higher symptom scores on the
Fred man-Heart Faillure Symptom Checklist was asociated with worse
HRQoL meassred by the MLHFQ at one year or longer follow-ups (Kim
et al., 2015).

Amdng the cardiac symptoms, chest pain seemed o have an obvious
and negative effect on the MacNew scores at three months and nine
manths of the follow-ups (Joekes et al., 2007). Additdonally, patents
with dyspnoea at baseline soored lower than those who did not
experience shortness of breath in the QLMI memsured HRQOL at the
Srweek and 12-month follow-ups (Oldridge et al, 19981 Moreover,
patients with kgher seoms on the Multdimensional Fatigee Inventory-
20 at four months after M1 reported poorer HRQoL at the two-year
follow-up, a8 measured by the 5F-36 (Abdn and Brink, 2013). The
Somatle Health Complaints Scale at one week after Ml ako had a
prediction o the 5F-36 scores at fve months, paricularly in men's
physical HRQoL (Brink et al, 2005) Excessdve fatigue shortly after MI,
meazured with the Shorened Maastricht Vital Exhaustion Question-
matre, and sleep disturbance, measured by the Athens Insomnia Scale
and WHO Well-Being Scale, were also negatvely asoclated with
HRQwL scomes at the acute plase of M {Rafael et al., 2001 4)

335 Mnes deraion,/in-hogpial compliconions

There was only one study each which identified the impact of {1lness
duration (Joskes et al, 2007) and in-hospltal complicatons, which
Inclisded relnfarction, shock, congestive heart fallure, recurrent Bchae
mia, any ardhythmia, acute mitral regurgitation or acute ventricul-
septal defect or tamponade in a strong study (Beck et al., 2001). It was
found that ilnes duratdon had a negative relatonship with the socal
dimension of HRQoL measured wslng MacNew al three and nine months
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from a diagnosis of MI {Jockes et al, 2007). Amomg the inhospital
complications, shock predicted more improved physical HRQoL of the
5F-36 at both six months and one year {Beck et al., 20011

.54 Hisory of M1

Patlents with a history of M1 experienced greater impalred HRQoL
than those with frst-time MI at both elght weeks and 12 months,
meazured wing the Quality of Well-Being Questionnaine (Oldrdge
et al, 1995) Likewise, women in Pettersen et al.'s study {2008) scored
lower in the physcal domain of the SF-36 if they had a previous
experence of Ml (Pettersen et al, 2008). However, in another study,
there was found no amoclation betwesn MI and HRQoL, measured by
the QLMI at six months (French et al, 2005).

3.35 Comorhidinies

The presence of comodddities seems to affect HRQWL of patients
with Ml negatively. Several studies found patents with hyperension
reported impaired HRQwL in the total scome of tee 5F-36 at gx months
{Uchmanowlez et al., 2013, low mental HRQwL of the 5F-12 after being
diagnosed from 15 days to 30 months (Wang et al., 2014, poor plydeal
HRQoL of the SF-36 at the acute phase of MI {Wang et al., 201 4), and
decreased physical and soclal dimensdons of the World Health Organd-
zation Quality of Life Instrument Abbreviated {WHOQOL-BREF) in a
cross-sectional study (Sertoz et al, 2013)

In additlon to hypertension, HRQwL was also adversely affected by
the total number of comorbidites, history of heart fallure, transient
lsehaemic anack (McBumey et al, 2002), diabetes, multi-vessel
dizease, or high triglycedde level (Uchmanowicz et al, 20131 In
particular, comorbid hean fallure was ldentified as a predictor of worse
seores in both physical and mental domaing of the SF-36 and the total
soore of the MIDAS at the acute phase of MI (Wang at al, 20140
Maoregver, the comorbidity of chronle obstrisctive pulmonary d Bease in
baoith genders and stroke inwomen had a negat ive effect on the plyscal
domaln of the SF-36 of M1 patients at longer follow-ups (Pettersen et al.,
2008). In one study conducted by Joskes, Maes and Warrens (2007,
the presence of other chronde {llnesses, which wene not specified, was
negatively assoclated with physical and global HRQoL scores {Joekes
e al., 2007)

3.4 Poyehmocial focwors

Paychosocial factors are one of the most frequently sudied vadables
in the HRQwL lterature targeting Ml patients Amclety and depression
werne meagamed more frequently than other studies, appearing in 11 and
19 of 48 studies, respectively. Other paychosoctal factors examined in
the lHerature include: stress, social support, (lness perception, coplng
strategles, overprotection, active engagement, sell-care, sell-efficacy,
senge of coherence, and type D pesonality. Patlents scored lower
HRQoL when they had higher ancdety, depresion and stress, lower
soclal support, (lnes perception, coping strategles, sell-efMicacy and
senge of coberence, were overpmtected, had a parner less actively
engped, and had type D personality. Yet, there was an insufficlent
relation between self-care resourcss of patlents and their HRQoL

340 Armley

The impact of anxlety on HRQoL of patents with MI has been
widely studied. A higher ansdety level at baseline was asoclated with
poorer HRQoL at six-month follow-up, as measured by different generic
and disesmespecific quality of life ook Including the 5F-38 (Hawkes
at al, 2013 Mayou etal, 2000; Wang et al, 2014b), the SF-12 (Wang
et al., 2014a), the Dammouth Coop hart (Lane et al, 2000), WHO
WellBeing Scale (Rafael et al, 2014), the MIDAS (Wang et al,
2014ab), and the QLMI (French et al., 2005). Amdety was also
pradicted HRQoL of the patients in longer follow-ups (one year), wsing
the 5F-36 (Dickens et al., 2006; Mayou et al., 2000) and the Dartmouth
COOP Chaart (Lane of al, 2001). Baseline anxlety was significantly and
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negatively asoctated with impaired HRQoL one year after MI {Lane
ef al, 2001; Mayou etal., 2000). There was a Anding not supported by
the Dickens et al. study that found a significant asoclation between
HRQoL at one year with amdety, assesed at dx months, but mot
baselme ansdety {ckens et al, 2008).

3.4.2 Depression

The impact of depresion on HRQoL of MI patents has also been
widely studied and revealed mainly consistent resulis. A cross-sectional
asudy found that depression negatively affected physical and social
dimensions as well as the total score of the WHOQOL-BREF (Sertoz
&t al., 201 3). Thetotal scores of the MIDAS {Wang etal, 2014a) and the
WHO Well-Belng Scale (Rafael et al, 2014) were also affected by the
axperience of depresdon immediately after ML These resulls are
conslstent in a study that wed a shoner folow-up. Patents who
experienced depresion after MI scored lower in the 5F-36 and the
MIDAS (Wang et al., 2014b) at the one-month folow-up. At the six-
month folow-up, depresion at baseline (Beck et al., 2001; French
et al., 2005) and depresion at one month in a strong study (Sakal etal,
2011) had also a significant prediction to all the dimengions inchding
emotional, physeal, and soclal of the QLMI scores (French et al., 2005)
as well as physical and mental domaing of the SF-36 (Beck et al., 2001;
Sakal et al, 2011) and overall HRQoL of the Eum{ol (Beck e al,
2001). The results are in e with the result of a four-month follow-up
sudy, which found an independent and stmag corelation between
depresion and HROQoL, as measured by the Dammouth COOP Chans in
a study rated stromg (Lane et al, 20000

Omn the other hand, a five-month follow-up stedy claimed that
depresion right after MI was significantly sssoctated with the physical
component of HRQoL but not with the mental dimengon (Brink et al,
200Z), while mesults of two stedies showed contrast at dx months
{Hawkes et al, 2013), and at an average of 11 months after M1 (White
and Groh, 2007 Additonally, higher depresion one week after M1
predicted lower physical HRQoL in women and mental HRQoL in men
at one year (Brink et al, 2005). Thmee other long-term studies also
identifled that patlents who reported higher depresion scores had
lower HRQwL one year after M1, as measurad by the SAQ in a strong
study (Arnold etal, 2014), the SF-36 In two moderate studies {de Jonge
af al., 2006; Mayou ef al, 2000), and the COOP Charts {Lane & al,
2001). Similarly, psychologie distress, measured vsing the shont form
Profile of Mood States in women who experienced MI one year prior,
was adversely ssociated with HRQoL measured by the QLI-C{Rankin
and Fukieoka, 2003). This ssoclation was consistently observed at the
fve-year follow-up (Hosseind et al, 2014) and at the ten-year follow-up
(Benyaminl et al, 2013 On the contrary, one study found that
depresion immediately after MI did not predict impaired HRQoL in
the physical aspect at one year; however, depresion asessad at six
months predicted physical HRQoL of patents 12 months after M1
{Dickens et al, 2006)

343 Social suppors

Lower social support, assesed with the ENRICHD Social Suppont
Instrument (ES51) in a strong study, could predict wose physical and
mental HRQoL scores on the SF-36 at slx months { Hawkes et al, 2013).
Also, in the other two studies, scores of the ESS1 were significantly
related to HRQoL scores in both physical and mental domains of the 5F-
12 and the overall scores of the A0 at 12 months post-MI (Bucholz
et al, 20014; Lelfeit-Limson et al, 2012) Likewke, soclal support,
measred by the Preferred Support Profile, showed a significamt
prediction for HRQoL in female patients at the 12-month follow-up
{Rankinand Fuksoka, 200%). Alower level of perceived social support,
measured with the Multidimensional Suppont Questionnaire for Heart
Patients, also predicted lower scores in the MacMew at four months
{Boerama et al., 2005).
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F.44 Oher payehosocial foctors

The impact of sres on HRQOL of patients after MI was consdstent
acmss the studies The level of stress immediately after MI {Arnold
at al, 2014; Ginzburg and Ein-Dor, 201 1), three to sx months after M1
{Doerfler et al, 2005) and ap prosimately seven months after discharge
from hospital {Glreburg and Eln-Dor, 2011) negatively afected HRQoL
of Ml survivors at the three to sle-month follow-up (Doedler et al,
2005, at the one-year follow-up { Arnold et al., 201 4), and at the eight-
year follow-up {Gingburg and Ein-Dor, 2011).

The meltionship between illness perception and HRQoL among
patients with MIhas not been widaly studied, yet one study found that
the scores of the Nnes Perception Questionnaire were posltvely
asmoclated with HRQoL of the patlents at the six-month follow-up,
amessed wing the QLML (French et al, 2005). In additon, only one
study exmmined the asoclaton between applied coping strategles,
including adaptaton, management of {llness and stress, and HRQoL
of patlents with ML This study found that copying strategies wene
positively assoclated with both physleal and mental dimensions of
HROQoL, measured by the 5F-36 at five months after discharge from
hospital (Brink et al, 2002). Patents’ HRQoL was also influenced by
patients’ perception of their partner's overprtection and active en-
gagement. The more patients percelved thelr partners overprotecting
them, the worse physcal HRQoL they showed after nine months, while
active engagement, which presented patients’ pemeption towards
panner’s support in patients emotion and solving problems, was
positively linked to enhanced emational, soclal and overall HRQoL, as
meazured by the MacMew (Joekes et al., 2007 ) In one study, self-care
factors including seli-care knowledge and resources, asesmed by the
Self-care Resource Inventory (SCRI), showed a low assoclatlon with
HROQoL soores in patents with MI (Baas, 2004). Three studies included
in this review examined sell-efficacy in general (Brink et al, 201Z),
with respect to the achlevement of goak (Boerama et al, 2008), and in
regards to physcal actvity (Hawkes et al, 2013 Thi concept
reflected MI patenis’ beliefs that thelr behaviowrs were responsible
for the outcomes (Brink et al, 2012) Higher general self-efficacy,
meazured with the General Self-Eficacy Scale at fowr months after ML,
was able to predict better HRQwL after two yeams (Brink et al, 201 2L
Additonally, higher sellfefficacy on goal attainment predicted better
physieal and soclal dimensions of HRQoL, msessed by the MacNew at
foer months (Bosrsma ef al, 2006), while low level of confidence in
undertaking physeal activities was a predictor of low physical HRQwL,
measured with the 5F-36 at siv months (Hawkes et al, 2013). The
amoclation betwesn HRQoL and sense of coherance was examined in
two stisdies. Sense of coberence refers to the extent 1o which one has a
pervasive, enduring  though dymamic feeling of confldence
(Wrzesnlewskl and Wledarczyk, 201Z). This concept was found to be
significantly and positvely assoclated with HRQoL in patlents with M1
at six months (Norekvll et al, 2010) and one year after MI
(Wrzesndewskl and Wlodarceyk, 20132) The current revew revealed
that the Type D personality, assessed by the 14-item Type D Personal ity
Seale, was strongly related to the low level of HRQwL in patients with
M {Oginska-Bullk, 2014; Saeed et al, 2011; Willlams et al, 20132), as
was amesed using the MacNew (Willlams et al., 201%), the WHOQOL-
BREF (Saeed et al, 2011), and the Life Satsfaction Questionmaine
{Dginska-Bulik, 2014).

4. Discussion

Oher comprehensive review reveals that patients who kave partcular
factors Hated above at the early stage after M1 could show lower HRQoL
than thelr comparatos during the moovery phase. Among nine demo-
graphic Betors examined in the Hterature, the effect of age was found to
be a predictor of HRQoL among patients with ML In partcular, older
patents had better HRQL except for the physical domain, which was
negatively affected by older age. The fact that older people tend to have
mire sedentary behavious and limitations related to physical actvites
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may cawe decreased physical HRQoL (Longmore et al, 20110 Thus,
the increasing tendency of physical activity in this patent population
can be vital (Sun et al., 2014). For instance, the Tal Chi program can be
apl o encourage older patlents to exercise after M1 (Song et al., 2009).
Gender-ldentity was another widely studied demographic facior. Most
audies of the asocaton between gender-identity and HRQOL reviewed
in this study suggested that MI could impose a greater adverse impact
on HRQWL of women than that of men. However, consderng the fact
that women in the general population also score lower on the 5F-36
than men in the general population (Pettersen et al, 2008), dmilar
affects to both female and male patents can be asmumed (Pellersen
et al, 2008). Regarding the other demographic factons, a higher leveal of
education, being employed, higher income, involvement in more
managerial responsibility, and being Cavcagian were msoclated with
higher HRQ} 0L in MI patients. Yet, there was an insufficient mumber of
studies to draw a clear conclusion.

In cases where patlents were more invalved in physical activity,
consumed less alcohol, were non-smokers, and had a BMI in the normal
range, thelr HRQoL scores tended tobe higher. A previous review found
that the cardiac ehablitation programs with exercise were helpful for
meoovering HRQoL after M1 (Kang et al, 2016) Promotng patient
participation in a cardiac rehabilitaton program, which is a compre-
hengdve interventon including exerclse, education or counselling and
man ftoring by health professionals (Kang et al., 2018), can be one of
the ways to enhance patlents’ physical sctvitles, and risk-reducing
behaviows in the form of smoking cesation and reducing aledhol
congumption in the recovery phase of ML On the other hand, the
diseaserelated factors are unlikely o be modified despite the fact that
having more diseserelated factors tend to cause decressed HRQoL
after ML This, it seems that altering or preventing modiflable factors
will be more effective strategles for the recovery of HRQoOL in patients
with MI {Yisuf et al, 20040

It was consistent throughout the previous lterature that anxlety,
depresion, and stress had a sigifleantly negative impact on MI
patients’ HRQoL. Eardy identification and interventions for depresion,
anxdety, and stress may help improve HRQoL in the early stage of
recovery from MI{Arnold et al., 2014; Rakel etal, 2014; Wang et al,
2014a) Depresdon, which & apparently connected to the mortality of
patients with CHD, can nerease 164 tmes more possbility of (HD
sk, Mormeover, It was also bund that moderate or higher level of
depresio mised 69% and 78% greater dsls of cardlac death and all
case deaths, mespectively (Gholizadeh et al, 2014). By contrast,
patients after experencing Ml are likely to have three tmes higher
probability of depresdon than the genera] populaton { Lichiman et al,
2008). Likew ke, anxiety can increase 26% of CHD rik and 458% of
cardiac death (Holt ef al, 2013) and the close relatonship between
anxdety and CHD cannot be overdooked (Davies and Allgulander, 2013).
Themfom, in accordance with the recommendations of the American
Heart Asocation for depression and CHD, depression should be
mutinely consldered in the treatment of CHD based on the fact that
depresive symptoms of patlents with hean disease may reflect their
medical condition (Lichtman et al., 2008). Secial smppon had a strong
influence on HRQWL. It s imponant to consider percelved social
support & a part of the treatment for M1 patlents since social supporn
s closely asmociated with outcomes of heart disease including morbidity
and mortality (Lett et al, 2005 Uchine, 2006). Soclal support can be
melatively easlly modified by giving education programs for patients’
caregivers or expanding socla service within the community so that
patlents can be supported and encouraged to cope with the aftermath of
Ml (Krstofferzon et al., 2005ab)l It was found throughout the
litermture review that having higher scores of Qlness perception, coping
arategles, selfefficacy and sense of coberence, having pariners or
caregivers being involved in appropriate protection and actively
engaged in the proces of the treatment, and not kaving a type D
persmality were asseciated with increased HRQoL after ML As the
peychosocial factors except the type D personality are considered as
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modiftable factors, it can be more effective and efficlent o pay
attention to these factors for recovering HRQoL among patients with
M1 when patients undergo the proces of treatments.

Our review revealed several areas where the evidence i3 not
sufficlent hence further meearch & warmnied. For example, an age-
adjusted and for sex-adjusted study of comparing HRQoL in female and
male patents in comparson with the general female and male
population may be needed to explore comelations between age,
gender-identity and HRQoL. Similarly, in the majority of sudies
inclisded in this review, the mto of female to male subjects was
observed to be unbalanced with significantly fewer females. Therefore,
itis suggested that recruitment targeted female patents with MIwil be
neaded for futere studies in onder to make these adjustments.
Furthermaore, given the pavcity of data related to ethmleally and racially
diverse populations, studles targeting the populations including trans-
gender, gender non-conforming, o other gender ldentitles can be
recommended. Although the behavioural factors are mostly modifable
through cardiac rehabilitation programs or counselling, studies of these
factors and HRQoL are sparse. Despite the fact that sleep disturbance
was closely assoclated with candiovascular disease incleding MI, and
had a strong aseclation with HRQoL, the relatonship between slesp
disturbance and HRQoL has been scarcely studied {Ralfael et al, 2001 4)
A study conducted by Redeker and Hilkert (2005) examined the
relatonships of subjective and objective deep problems, ncluding
sleep quality, deraton and continuity, with physical and mental health,
meazured by the SF-36, among heant Bilure patients whose LVEF was
less than 35%. Glven the Importance of sleep quality and contimulty for
physical and mental HRQoL, further studies on sleep disturbance of M1
patients are ako recommended for developing effective clinleal evalua-
ton and interventons (Redeker and Hilkert, 2005). Lkewise, the
relatonship betwesn (Ines perception and HRQoL among patients
with MI has not been widaly studied, yet there iz evidence that the
soores of the e Perception Questionnaine kad an ssoctation with
HRQoL in patients with M1 after dx months smsessed udng the QLMI
(French et al, 2005). Stdies of the relatonship between HRQoL and
these factors nead to be ldentifed duve to the mportance of Improve-
ment in health outcomes of MI patlents Moreover, each study in this
review has focused on a few vadables. Therefore, one sngle study
examining these vadables topether can be recommended in order 1o
determine correlations of varlows factors affecting HRQoL in patients
with ML

Although the current review covered broad facets, there are some
limiftations in this revlew. First, despite rigorows search and study
selection, there may have been some potentially relevant sudies
omitted dise to our Umitatdon to stedies in English, the search duration
of 20 years, and the excluson of grey ltemture. Second, due to the
heterogenaity among the studies ncluded in the review, only a
deseriptive review was possble. Despite these Imitations, the current
review addressed critical factors, which were dgnificantly associated

with HRQuL among patients with M1 throughowt the previous litera-
Tere

5. Conclusion

There seem to be variows types of faciors including modifiable and
non-modifiable ones that affect different dimendons of HRQoL in
patents with ML Identifying these factors can provide early detection
of patents who tend to have worse HRQoL in the recovery or
relabilitation stage of post-MI, focusing on adjusable factors such as
behaviowral and psychosocial ones which would be more effective in
helping them recover HRQoL to the normative level after experiencing
ML
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Abstract

Purpose Putients with myocandial infarction (MI) often
repart lower health-related quality of life (HRQoL) than
those without ML Interventions can affect HEQoL of these
patients. The purpose of this mview was o identify
effective strategies for improving HRQuL among individ-
uals with ML

Methods Thres electronic databases were searched and
limited o aticles pesr-reviewed and published in English
between 1995 and 2015, We screened titles and abstracts of
the retrieved articles for studies that examined effective-
ness of interventions w0 improve HRQoL in patients with
M.

Results Twenty-thres studies were found that examined
the effects of behavioural interventions—cardiac rehabili-
tation programmes (CRP), education and coumselling pmo-
grammes, and other  psyvchological and  cognitive
interventions—io improve HRQoL in patients with MIL
The studies included were mainly randomised controlled
trials (14 studies) with a wide ape range of participants
(18-80 vears) and a mean age group of 50-70 vears. CRPs,
including home- and hospital-based CRPs, rmgular weekly
werobic tmining  progrommes, and gmoup  counselling
mistly resulted inimprovement of HRQoL in patients with
M.

Conclusion Most CRPs and other interventions were
beneficial w MI patients. Therefore, patients with MI
should be encouraged to partici pate in programmes that can
help promote their HROQuoL.
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Kevwords Health-related quality of life - Myocardial
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Introduction

Cardiovascular disease (CVD) is the leading canse of death
globally  [1]: morality from heart disease increased
worldwide between 2000 and 2002 [2] In particular,
myocardial infarction (MI) is a life-threatening event
camsed by a complete blockage in a blood wvessel that
supplies blood, oovgen, and notrients w0 the heart muscle
[3]. The survival of patients with MI has remarkably
improved as the result of tmely use of thrombol ysis and
primary percutaneous coronary intervention (PCT) that help
restore the flow of the culprit vessels [4]. Yet, these
patients  frequently experience negative physiological
effects such as depression and uncerainty as well as other
aidverse effects such as a disrupted daily life associated
with pemistent andfor renccuming disense symptoms [5].
As a result of ML patients ofien report meduced health-
related quality of life (HRQoL), which is increasingly
recognised as a critical outcome measure in health care [6].

HRQoL is a multidimensional concept that encompasses
self-reported measures of physical and mental health [7].
The Amencan Heart Association roommends assessment
of HRQwL as an integral part of patient-reported health
status assessment in patients with cardiovascular disease
[8]. HROQwL has been found to be an independent predictor
of death and future cardiae events in patients with MI [5].
In the acute phase of MI, the focus is often placed on
physical health; however, after discharge from hospital o
considering the long-term effects, HRQoL becomes a sig-
nificant factor reflecting the impact of the disease on
diverse aspects of the patient’s life [5]. Patients with MI
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and their health care providers often discuss HRQoL w
develop o shamsd view of the disease and treatment out-
comes [5, 9]. Some studies [10, 11] suggest HROQoL as an
indicutor of therapeutic response. This understinding is
important o help optimise the management of MI and
assisl patients o return o a normal active life and to obtain
requited lifestyle changes,

Health professionals are in a unigue position Lo inter-
vene and support patients as they recover from ML While
medical inerventions, thrombolytic thempy, and coronary
angioplasty have important mles in survival of patients
with MI [12], interventions that improve patients” recovery
after discharge also need to be developed and used to help
promote patients” overall health stams, wellbeing and
quality of life (Qol ). Curnently, ther is no comprehensive
literature review o examine the evidence on QoL inter-
ventions for patients with ML This study aims to review the
effectiveness of behavioural interventions to improve the
HROQwL of patients with MI.

Methods
Literature Search

Relevant studies were identified by searching the electronic
dutabases including MEDLINE, CINAHL, and PsyeINFD,
Kev seamch terms included: healthrelated quality of lifef
quality  of lfe/HRQoL/Qol. and  myocandial  infarc-
tion/heart attack/MIL At the stage of screening, only studies
that focused on behavioural interventions wene included.
Search was limited 10 English-language and peer-reviewed
articles published from 1995 o October 2015, Manage-
ment of patients with MI has significantly improved over
the last couple of decades. Thus, the search was limited w
the lust 20 vears 1o ensure that the interventions were stll
relevant,

Study Selection

A total of 2523 articles were found from the search, and
1996 were retained after duplicates were mmoved. Firstly,
1996 articles were screened by titles and abstracts if they
reported original data on HRQwL in patients exclusively
with ML 1870 studies were excluded due to irrelevant
study subjects, irrelevant dependent variables, and valida-
tion studies of mepsurements. Scientific letlers or posters
were also excluded, as well as studies of applied qualitative
methods were excluded. Articles for which full texs were
not available were also excluded. Table 1 describes the
inclusion and exclusion critenia of the study. Following the
semening of the titles and abstracts, 116 potential articles
were selected for further screening. A hand search of the

@ Springer

reference lists of mlevant published articles was done and
resulted in 16 additional articles. Among 132 sidies
screened by full texis, 109 swdies were excluded due o
nom-interventional studies or studies on medical procedures
such as PCL Finally, 23 stdies on HRQoL of MI patients
combined with the effects of a particular intervention were
included in the present review (Fig. 1)

Results
Participants and setting

Tahle 2 summarises the characteristics of each sody
included in the mview. Out of 23 articles, 9 studies were
conducted in Eumpe (the UK, Norway, and the Nether
lamds, 2 studies each, and Finland, Raly, and Irland 1
study each). The remaining studies were carried oul in
Morth and South America (2 studies in Brazil, and 1 stody
inthe US), Asia (3 studies in Japan, 2 studies in Inn, and 1
study each in Hong Kong, South Korea, Tutkey, and
China), and Australin (2 studies). The included studies
were mainly randomised contmlled trials (RCT; 14 swd-
ies), followed by prospective studies. Two of the reviewed
studies also considered cost-effectivensss as an oulcome
measure [13, 14] and one study analysed the cost-eifec-
tiveness of the programme in an additional separate aicle
[15]. The reviewed studies included a wide age mnge of
participants (1880 vears), with a mean age gmoup of
S0-70 years. More male participants were recruited in
most of the studies, and one stody targeted male patients
exclusively [16] The reviewed studies memited between
46 and 2481 participants.

Assessment of HROwL

A number of Qol. measures were used 1o assess HRQoL in
the mviewed studies. These mcluded the Medical Out-
comes Study 36-ltem Short-Form Health Survey (SE-36),
the Sickness Impact Profile (SIP), EumCol-5D (ECQ-50),
the World Health Organization Quality of Life Question-
naire Briel Version (WHOQOL-BREF), the S-item Life
Satisfaction Scale (LS5), a 1-10 ladder technigue (Ladder
of Life, LOL), the Time Trade-off instrument, and Quality
of life, which is a short 10-item visual analogue scale [17],
as o peneric measurzment. SFE-36 was one of the most
widely wsed generic waols o0 messure HRQoL in this
patient population [18], used in 11 reviewed studies con-
ducted by Hanssen et al. [19, 20], Hawkes et al. [15],
Irawa, Hirano, e al, [21], Eawa, Yamada et al. [22],
Mendes de Leon e al. [23], Uysal and Ozcan [24], Wang
etal [18], West et al. [25], Yonezawa et al. [26], Yu et al.
[14]. It was a global QoL tool addressing eight domains,
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Table 1 Inclusion/exclusion

_— Inclusion critera
criteria

Exclusion crilera

Suljects exclusdvely with MI
English language
Poer-reviewed

Scientific letters or posters

Anticles for which full kexs wene not available
Walidation gudies of messurements
Cualitative smdies

Smadies about medical inerventions

including physical functioning, role-physical, bodily pain,
general health, vitality, social functioning, role-emotional,
and mental health, which were also classified with two
peyvchometrical  dimenstons—physical component  sum-
mary (FC3) and mental component summary (MCS) [15].
The measurement was scored from O w 100 with lower
soores indicating lower HRQoL and higher scores mepre-
senting better HROQwL [22].

Oher studies used disease-specific tools, suwch as the
MacMNew Heart Disease HRQol Instrument (M acMNew), the
Myocardial Infarction Dimensional  Assessment Scale
(MIDAS), or the Quality of Life Index (QLI-Cardiac
Version III. Among these specific tools, the MacNew
questionnaire was the most commonly used ool 0 assess
HROQoL. MacNew was an improved version of Quality of
Life after Myocardial Infarction (QLMI) Questionnaire,
consisting of 27 items including physical, emotional, social
function domains and five items about symptoms. Each
item was scomd within a range of 1-7, with higher total
soores indicating better HRQoL [27]. In three retrieved
stulies [18, 24, 28], researchers used both generic and
dise pse-specific QoL instruments,

Interventions to improve the HRQoL of patients
with MI

Twenty-three studies were found that examined the effects
of behavioural interventions—cardiae rehabilitation pmo-
grammes (CRP), education and counselling pmgrammes,
and other psvchological and cognitive interventions—uo
improve HROQoL m patients with ML Heterogeneity of the
interventions was observed across the reviewed studies; as
the result, the studies were grouped and discussed
pecording o the tvpe of intervention. The assessment
points of HRQoL of MI patients were mostly comparison
between the intervention group and the control group by
asking with various patient-reported QoL guestionnaires as
wiell as dimensions of HRQoL that were improved after the
interventions,

Cardiac rehabilitation programmes

Cardiac rehabilitation pmogramme (CRFP) is a compmehen-
sive intervention for improvement of HRQoL in patients

who have heart disease. Among the studies reviewed, 11
studies applied CRP, including exencise, education or
counselling and monitoring by health pofessionals, and
two studies applied exerise programmes only.

In the present study, CRPs have shown promising results
on HRQoL scores of patients with ML Yu et al. [14]
examined the effects of a cardiac rehabilitation and pre-
vention programme on HRQoL of patients with MI, within
an age mnge of 53-75 vears. Inthis RCT, the control group
was given standard care without an exercise component.
Compared to the control gmoup, participants in the inter-
vention group had significantly higher HRQoL in four
domains at the phase 3, and in five domains: the same four
domains at the phase 3 plus vitality, at the 2-vear follow-up
{(p = 0LO05). The control group reported increased physical
pain and no improvement in any of the HRQoL dimensions
by phase 2. Only four dimensions of SF-36 wen slightly
improved at the end of the study period [14].

A supervised e xercise-based CRP at the hospital seemed
to better improve the QoL of MI patients compared 10 a
home-hased imsupervised exercise programme. For exam-
ple, researchers from Korea compared the effecti veness of
a supervised exemise-based CRP with a self-administensd
home-based exercise pmgramme. The study found tha
patients in the supervised exercise-based group showed
greater improvements in overall Qol scores after 8 weeks
(p < 0.0001) compared to the homebased comparison
group [29]. These findings imply that the social support and
formal structure offersd by the supervised programme
plaved an important role in improving ol

Findings of a recent study, comducted by Pexoto et al.
[30]. were also in line with past stwdies. A significant
improvement was ohserved particularly in the physical and
emotional  domains in the intervention group, which
underwent a l-month exercise-based CRP (p - 0001),
compared with the control group [30]. Moreover, other
J-month follow-up studies [21, 28] reported positive results
in promoting HRQoL among MI patients. In one of these
two studies, Japanese participants who completed a CRP
had superior HROQoL in four of the eight subscales of the
SF-36 (p = 0,000, p = W03} 1o the contral group [21]. In
the other study, anian patients also scored higher in the
physical domain of the MacMNew (p < 0.05) and the
WHOQOL (p-<0.05) after completing a  40-session
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Fig. 1 A proocess of anticle
selection

Records identified through CINAHL (n=627),
MEDLINE (n=833), and PsycINFO (r=1063)
databases
Total: n= 2523

Limited to English language and peer-
reviewsd articles
{r=2201)

J

Records after duplicates removed
n=1996)

Records screened by titles and abstract

(n=1996)
Irrelevant records excluded
» (n=1879)
hJ
Records for the further screening
(n=116)

L

Records added fom the
e ferences of the polential
(n=16)

Reconds screened by full-texts for searching
interventional studies
(n=132)

v

Studies included in the review
{n=23)

L4

Mon-interventional studies
excludad
n=109)

hospital-based CRF than participants who did not panici-
pate in the progmmme [28].

In Mamchionni’s study, participants who attended either
a hospital- or home-based CRP for 8 weeks showed better
HR QoL than those who did not participate in any of the
programmes. Although both interventions were similarly
effective in a range of p < 0,001 to p < 001, the home-

£) Springer

based inlervention was more cost-effective than the hos-
pital-based CRP [13]. Likewise, a 6-wesk home-based
CRF wsing a self-help manual, which contained informa-
tion about Tai Chi, (i Gong and Chinese diet, was efec-
tive in improving the HRQoL of Chinese patients al
6 weeks and 6 months post-MI (p =< 0.05) compansd to the
control gmoup who received only instructions on aking
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medications, information leaflets about cardiac risk factors,
a healthy diet, and smoking cessation, and a follow-up
appointment [18]. Varnfield et al. compared the effective-
ness of a 6-week CRP using the smartphone-based Care
Assessment Platform Cardiac Rehabilitation (CAP-CR)
programme with traditional centre-based CRP. They found
that patients in the CAP-CR had higher HRQoL median
scores as measured by EQ-5D (p < 0.001). In addition, the
CAP-CR group had a low dropout rate with 80 % of par-
ticipants completing the programme compared to 47 % of
the centre-based CRP group [31].

There were two studies that followed up participants,
using the SF-36 over a 6-month period [22, 26]. In Izawa,
Yamada, et al.’s study [22], the CRP group had signifi-
cantly higher QoL than the control group in seven domains
of the SF-36 at 6 months (p << 0.001); no improvement was
observed in social functioning, however. In Yonezawa
et al.’s study, the CRP led to significant differences only in
bodily pain and social functioning (both p < 0.05) at
6 months [26]. Comparison of the intervention group with
the control group among Japanese patients after MI
revealed the contrast of the social functioning subscale
between these two studies.

A regular weekly aerobic training programme, alone, to
the intervention group resulted in greater improvements in
HRQoL in patients after MI (p < 0.001) compared with the
control group [17]. Changes in HRQoL scores seemed to
be affected by the intensity of exercise. Benetti et al. [16]
conducted a prospective case—control study and assigned
patients into either a 12-week high-intensity physical
training or a 12-week moderate-intensity training. Patients
in both groups showed significant improvement in HRQoL
from baseline (p < 0.05), yet the higher-intensity training
resulted in slightly superior HRQoL than the moderate-
intensity training and the control group [16]. However,
different from the earlier mentioned studies, a study by
West et al., which evaluated the long-term effects of an
8-week CRP, failed to show a significant difference
between the intervention group and the control group in a
1-year follow-up [25].

Patient education and counselling

Three studies used patient education and counselling to
improve HRQoL in post-MI patients [15, 19, 20]. Hawkes
et al. examined the effects of a telephone-delivered sec-
ondary prevention programme over 6 months including
three weekly sessions, three fortnightly sessions, and four
monthly sessions. The programme significantly improved
the mental component (p = 0.02), the social functioning
(p = 0.04), and role-emotional (p = 0.03) subscales of the
SF-36 [15].

To assess the long-term effects of an education and
counselling intervention via telephone, Hanssen et al. [20]
applied weekly phone calls for the first 4 weeks and sub-
sequent calls at 6, 8, 12, and 24 weeks after discharge from
MI. The phone follow-ups aimed to help patients solve
their common problems or queries after discharge from
hospital and to assist patients with their risk factor modi-
fication. The results of this RCT showed that the telephone
follow-up intervention was effective in increasing HRQoL
of patients at a 6-month follow-up compared to the control
group [19]. However, the positive effects of the telephone
follow-up intervention on HRQoL disappeared at an
18-month follow-up [20].

More recently, the effects of six-session face-to-face
interpersonal counselling on HRQoL scores of MI patients
were examined [32]. The intervention included a brief
introduction by a trained nurse to the framework of the
interpersonal counselling, strategies about role transition,
and management of therapeutic gains and depressive
symptoms. This study found no significant difference in
mean HRQoL scores between patients who received
interpersonal counselling and the control group. The
interpersonal counselling, however, only had a moderate
effect on HRQoL of a subgroup of patients aged less than
60 years at either follow-up point [32]. On the other hand,
in the study by Uysal and Ozcan [24], individual patient
education plus counselling positively affected HRQoL of
patients after ML Visual materials were used to provide
1-hour individual training on healthy life after MI in the
programme, which was delivered before discharge from
hospital. The intervention also included two sessions of
telephone counselling on cardiovascular risk-reducing
strategies and addressing the patients’ queries in week 14th
and 18th following discharge from hospital. The study
found greater improvements in HRQoL of patients who
participated in the programme (p < 0.000) [24]. It is not,
however, clear whether the authors had controlled for
cardiac rehabilitation participation as a covariate factor. In
line with other counselling interventions, group counselling
has also shown promising effects on HRQoL scores. In a
study, group counselling resulted in greater HRQoL scores
(p < 0.001) at a 1-month follow-up compared to the con-
trol group [33].

Other psychological and cognitive interventions

Additional intervention programmes included goal attain-
ment, expressive writing, psychosocial intervention, and
short-term  humanistic-existential ~ psychotherapy. For
example, Boersma et al. [34] assessed the effect of the
attainment of three self-selected mid-level goals on
HRQoL of patients with MI. These goals were related to
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health promotion, social activities, and open domain for the
coming year. The goal attainment intervention had a pos-
itive effect on the social dimension of HRQoL of MI
patients (p = 0.05) [34]. Furthermore, there was a unique
study, which used language as a means of intervention.
Over a period of the study, the intervention group were
asked to express their thoughts and feelings about their MI
in writing. while the control group were asked to write
objectively about their daily events, as they occurred dur-
ing the year before heart attack. Patients in the expressive
writing group showed superior overall HRQoL scores to
the control group (p < 0.05). This intervention was cost-
effective as it costed only for pens, paper. and envelopes,
and had 68 % of response rate [35].

Psychological interventions were also applied to MI
patients in the ENRICHD clinical trial [23] and the STEP-
IN-AMI trial [36]. The counselling programmes are usually
similar to education or questioning and answering; on the
other hand, the psychosocial intervention of ENRICHD
trial was composed of cognitive behavioural therapy for MI
patients who had at least one previous episode of major
depression, pharmacotherapy for patients with severe
depression, and training of strategies to help with social
skill deficits and automatic thoughts or self-talk. The study
found significant differences in the mental components of
the SF-36 between the intervention group and the control
group (2.2; 95 % confidence interval 1.2-3.2); however, no
differences were found in the physical components (0.8;
95 % confidence interval —0.5 to 2.0) [23]. In consistent
with the above study, a short-term humanistic-existential
psychotherapy (STP) used in the STEP-IN-AMI trial
enhanced the physical dimension of the MacNew instru-
ment (p = 0.03). The intervention consisted of three to ten
1-hour individual sessions, which focused on patient per-
sonal history. body language insights, and relaxation
techniques, as well as five group sessions over 3 months.
The group sessions included information about MI, cardiac
risk factors, lifestyle changes, music-guided breathing and
muscular relaxation, comprehension of body signals, ele-
ments of oneiric language, and attention to specific partner/
relationship issues. The study found that the physical
domain of HRQoL was significantly improved in the
intervention group compared to the control group. Also,
positive trends in the social domain and overall HRQoL in
the favour of the intervention were found [36].

Discussion
Overall, the studies included in this review showed
promising results in improving HRQoL of MI patients. The

studies included heterogeneous behavioural interventions,
with cardiac rehabilitation programmes being the most

@ Springer

commonly reported [28, 29]. Patients who participated in
either hospital-based or home-based CRP showed higher
HRQoL than those who did not participate in any CRP
[13. 28]. This finding is in line with other studies which
demonstrated positive effects from CRP on HRQoL of
patients with coronary heart disease [37, 38]. Supervised
hospital-based CRPs were shown to be superior to unsu-
pervised home-based programmes. However, if supervised,
home-based CRPs showed only little difference with hos-
pital-based cardiac rehabilitations [13, 39]. The positive
effects of CRPs on HRQoL of MI patients were found to be
independent from the cost and duration of these pro-
grammes [32]. Similarly. a systematic review that com-
pared home- versus hospital-based CRPs suggested that
home-based CRPs are safe and effective on many patient
and disease outcomes of cardiac patients including quality
of life [40]. Moreover, a study that conduced cost analysis
on CRPs found that hospital-based CRP costed an average
US$21,298, while the cost for home-based CRP and no
programme was estimated to be US$13,246 and
US$12,433, respectively [13]. Therefore, home-based
CRPs may be a better option for some patients.

In addition, the available evidence suggests that exercise
is an important element of CRPs, which positively affects
HRQoL of patients with MI [16, 39]. Similarly. a sys-
tematic review revealed that most of the exercise-based
cardiac rehabilitation programmes promised improvements
in QoL of patients with coronary heart disease including
patients with MI [37]. In particular, Tai Chi exercise had
positive effects on post-menopausal female patients with
coronary heart disease, as this exercise is designed simi-
larly to walking exercises with low-moderate intensity
[41]. Therefore, it is important that cardiac rehabilitation
programmes be based upon moderate-intensity exercise.
However, the effects of exercise intensity on HRQoL in
patients with MI need further investigation. While Benetti
et al. [16] demonstrated a superior effect from high-in-
tensity exercise, a more outdated study conducted by
Worcester et al. [42] suggested no significant difference in
HRQoL scores between patients who participated in low-
intensity and high-intensity exercises. In their study,
Worcester et al. [42] described the high-intensity exercise
programme as consisting of three 1-hour sessions per week
delivered by a teacher of physical education and a doctor,
while the low-intensity exercise programme included two
1-hour sessions per week of light calisthenics and inter-
mittent exercise [42]. To sum up. although there is no
strong evidence to support or reject the effects of exercise
intensity on HRQoL, exercise is crucial for successful
interventional programmes.

Other behavioural interventions including patient edu-
cation and counselling, psychological, and cognitive
interventions also showed potential to improve QoL of
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patients with MI. Goal setting and goal attainment [34],
telephone individual patient counselling [32]. group
counselling [33], and expressing writing [35] were found to
positively affect QoL of ML

The studies reviewed mainly used a generic tool to
assess HRQoL in the target patient population. This is in
line with the overall fact that specific instruments are less
likely to be used than generic tools [29]. Generic tools have
the advantage of being applied to a wider range of indi-
viduals from full health to death. This feature cnables
comparison of QoL scores across diseases and the normal
population. Nevertheless, disease-specific measurements
are apt for assessing HRQoL in a specific population [43].
These tools are more sensitive to treatment effects among a
specific population group [44]. Although it is found that the
SF-36 and the Mac New Quality of Life Questionnaire
were found to be the most commonly used generic and
disease-specific tools, respectively, for measuring HRQoL
of patients with MI [45], the disease-specific instruments
can better reflect the effects of interventions on HRQoL in
this patient population. Thus, their use should be encour-
aged in studies that aim to follow the changes in HRQoL of
MI over time or evaluate the effects of a particular inter-
vention or treatment.

The findings of this review indicate that interventions
usually improve some, not all, dimensions of the HRQoL,
suggesting that a combination of interventions may be
necessary to improve multiple dimensions of HRQoL.
Additionally, there is a need for development of interven-
tions that can result in a sustainable improvement in
HRQoL of patients with MI. Long-term supportive pro-
grammes, as opposed to one-off interventions, might lead
to a superior and long-lasting improvement in HRQoL of
MI patients.

In this review, the studies evaluated CRP and other
interventions with a range of duration from 1 to 18 months.
Most interventions lasted a short term up to 6 months and
usually showed positive effects on HRQoL of participants
with MI [19]. Likewise, in a systematic review about QoL
among CHD patients, most of the exercise-based cardiac
rehabilitation programmes promised improvements with
duration of programmes ranging from 1 to 12 months,
where the frequency differed from one to seven sessions
per week of 20-90 min length [37]. The included studies
mostly examined the short-term effects of behavioural
interventions on HRQoL of patients with MI and found
positives results. The long-term effects of these interven-
tions are unclear, however. Future studies should focus on
evaluating the long-term effects of the cardiac rehabilita-
tion programmes, counselling, and other behavioural
interventions on HRQoL of patients with ML

The effects of behavioural interventions on quality of
life of MI patients were predominately studied on male

participants. This is consistent with the fact that the inci-
dent rate of MI is higher in males than in females [46].
However, several studies reported that female patients
showed more impaired HRQoL than their male counter-
parts within the first year after MI [47-50]. It is necessary
to understand the reasons why women report poorer
HRQoL than men and whether particular dimensions of
HRQoL are more affected in women. This understanding is
required to develop and test targeted invitations aiming to
reduce gender disparities in the experience of QoL in
patients with ML

Since HRQoL is subjective, studies rely on self-report
measurements and must be aware of potential bias based on
self-assessment [13, 51]. In addition, there were several
limitations such as the small sample size, the considerable
proportion of excluded patients, and the absence of a
blinded condition. For instance, the effectiveness of
expressive writing has not yet been widely proved, and
thus, assessment of various interventions should be con-
ducted with a larger sample size of the patient population.

Limitations

Despite our comprehensive methods, it is difficult to
ascertain how many studies we did not include in this
review. Additionally, limiting our search strategy to Eng-
lish-language articles and excluding grey literature may
have resulted in under-representation of research from
regions outside English-speaking countries.

This narrative review cannot quantify the effect size of
QOL interventions for patients with MI. Therefore, the
review is not able to recommend what is the best inter-
vention to improve QoL in these patients. A rigorously
conducted meta-analysis is needed to determine the precise
effects of the available interventions [52].

Conclusion

Most CRPs and other behavioural interventions improved
the HRQoL of patients with MI. Interventions that help
increase patients’ functional and psychosocial wellbeing
should be introduced before long after discharge from
hospital to promote patients’ overall health and quality of
life.

Implications

Patients with MI should be encouraged to participate in
programmes that can help promote their HRQoL.
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ABSTRACT

Background: Health-related guality of life (HRQoL) is an impor-
tant concept in patients with cardiac diseases, including myocar-
dial infarction (MI). Disease-specific tools offer valuable insights
into the impact of adisease on various aspects of a patient’s life.

Purpose: The aim of this study was to assess the psychometric
properties of the Korean version of the MacNew Heart Disease
HRQoL Questionnaire (Korean Machlew).

Methods: Cne hundred thirty-six patients who had experienced
M| about 3 months earlier were recruited from two tertiary hos-
pitals in South Korea. The internal consistency andvarious types
of validity of the Korean MacNew were assessed. Exploratory
factor analysis with varimax rotation was performed to identify a
better structure for this instrument.

Results: The internal consistency of the Korean MacNew was
established with Cronbach’s alpha coefficients ranging from
8810 .93. Face validity and construct validity (both discriminant
and concurrent) of the Korean MacMew were established. Strong
positive corelations were found between the total Korean MacNew
and the singlestem global QoL scale (r = .73, p < .001). As
expected, the total Korean MacNew also had strong negative
comelations with the Depression Anxiety and Stress Scale 21
{r = — .81, p=.001) and the single-item fatigue scale (r= — .51,
p < .001). The outcomes of exploratory factor analysis showed
a better result with the five-factor structure in the Korean MacNew.

Conclusions: The Korean MacNew showed consistently
acceptable psychometric properties of reliability and validity in
patients with M. Therefore, this instrument may be recommendad
forassessing the HRQoL of patients with Ml in Korea. However,
caution should be taken in using the subscale scores.

Key Worbs:
health-related quality of life, MacNew, myocardial infarction,
Korean, validation.

Introduction
Health-related quality of life (HRQoL) is an important and
relevant concept in patients with cardiac disease, allowing
for a more comprehensive assessment of health status as
perceived by the patient. HRQoL presents the patient’s
individual perspective of the burden and trajectory of his or

her illness as well as of his or her overall health (Rumsfeld
et al., 2013). Thus, careful assessment of this concept may
provide valuable information about the patient and help
guide clinical decisions and treatment. Several generic and
disease-specific tools have been used to assess HRQoL in
cardiac parients. Disease-specific tools rend to berrter reflect
the impact of a disease on various aspects of a patient’s life
(Pavy etal,, 2015) and are more sensitive to changes during
recovery from cardiac events such as myocardial infarction
{MI) and related treatments (Nakajima, Rodrigues, Gallani,
Alexandre, & Oldridge, 2009).

Despite significant improvements in intervention and
treatment, MI remains one of the leading causes of mortality
and morbidity in South Korea (Kook et al., 2014). Increas-
ing attention is being paid w improving the experience of
patients with MI and the impact thar such a life-threatening
event has on patent well-being and quality of life (Rumsfeld
et al., 2013). In Korea, the 36-item Short Form Health
Survey is the most commonly used generic tool for assessing
HRQoL in cardiac patients, followed by the Searde Angina
Questionnaire, the Quality of Life Index-Cardiac, and the
Padilla and Grant’s Quality of Life Index (Lee, Tak, 8¢ Song,
2005). However, the MacNew Heart Disease Health-related
Quality of Life Questionnaire (MacNew) has been shown o
reflect the experiences of patients with cardiac diseases more
comprehensively than any of the abovementioned measures.
The MacNew requires that patients answer the items about
their “heart problem” and the impact of these experiences on
different aspects of their life, whereas the Seattle Angina
Questionnaire and the Minnesota Living with Heart Failure
Questionnaire refer to “chest pain, chest rightness or angina”
and “your heart failure)” respectively, in the questions,
which may not sufficiently describe types of cardiac events
such as heart attacks (Hofer et al., 2012; Pavy et al., 2015).

The MacNew is the modified version of the Quality of
Life after Myocardial Infarction Questionnaire that was
developed by Hillers et al. (1994) and the Quality of Life
after Myocardial Infarction-2 Questionnaire that was
developed by Valenti, Lim, Heller, and Knapp (1996). It
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is a valid and reliable questionnaire for assessing HRQoL
in patients with a broad range of cardiac diseases, includ-
ing angina, heart failure, and MI (Héfer, Lim, Guyat, &
Oldridge, 2004). The MacNew has been translated into a
wide range of languages and is currently used in more than
50 countries. The psychometric properties of the tool have
been validated in patients with MI and other cardiac conditions
in 20 languages (MacNew.org, 2016). However, the Korean
MacNew had not yet been validated. The aim of this study
was to translate the MacNew into Korean and then assess
the reliability, validity, and factor structure of the tool in
terms of measuring HRQoL in Korean patients with ML

Methods

Settings and Subjects

This study was implemented as part of a larger observa-
tional longitudinal study that aimed to examine changes in
HRQoL after MI and to idenufy factors affecting HRQoL
in the patient population with ML The study was conducted
at the cardiovascular centers of two major tertiary referral
hospimls in the southern part of South Korea. Partients
admitted to these centers were consecutively recruited from
August 2015 to February 2016 and were followed up for
3 months after discharge. The inclusion criteria were patients
who were (a) admitted to a cardiac department with a di-
agnosis of MI (either STEMI or NSTEMI), (b} able to un-
derstand and speak Korean, (c) living in Korea, and (d) able
to understand the study and provide informed consent.
Two hundred fifteen patients were screened in accor-
dance with the inclusion criteria. One hundred fifty patients
(69.8 %) gave informed consent to participate and completed
the study questionnaires at baseline and after 3 months. Of
the screened patients, 65 were not recruited because of poor
health conditions (n = 23), having declined without pro-
viding a reason (1 = 19), inadequate hearing (n = 17), being
discharged before enrollment (# = 5), or being unconscious
(n = 1). The categories of poor health condition included
experiencing dyspnea, pain on the site of intervention, severe
tremors, and tiredness. By the time of the follow-up, four of
the 150 participants had died and 10 were lost to follow-up.
As a result, 136 participants completed the study questionnaires,
including the Korean MacNew, at the 3-month follow-up.

Study Procedure

The ethics approval of each institutional review board was
obtained before recruiting participants. After participants
had signed the consent form, they were asked to complete
the self-report questionnaires in the Korean language. Clini-
cal data on the pamicipants were retrieved from medical
records. Nursing staff and cardiologists collaborated and
provided counseling on recruiting smudy participants and
collecting medical records. At 3 months after hospital dis-
charge, either a follow-up telephone interview was carried

2

out with each participant or participants were asked to com-
plete the follow-up questionnaires in a face-to-face session
when they attended the outpatient department as part of
their routine care.

Measurements

The study questonnaires included key sociodemographic
questions such as age, gender, marital stams, and self-evaluated
income (excellent, good, only fair, and poor) and questions
about clinical characteristics, including recurrent MI (yes/ no)
and physical activity (active/relatively active/not active).

This study used the Korean MacNew. The original MacNew
consists of 27 items, which assess the perceived emotional
(14 items), physical (13 items), and social functioning (13
items) status of cardiac patients over the previous 2-week
period, with some items included in multiple subscales. Each
item is scored on a 7-point Likert scale ranging from 1 to 7,
with higher scores indicating better HRQoL. The total score
of the MacNew is calculated as the average of the 27 items,
and domain scores are the average of the items in each sub-
scale, with a possible score range between 1 and 7. Missing items
are excluded from scoring, and the 27th item may be excluded
in the physical domain (Dixon, Lim, & Oldridge, 2002).

For the purpose of this study, the tool was translated
into Korean following the guidelines suggested by Guillemin,
Bombardier, and Beaton (1993). To obtain a quality trans-
lation, the principal researcher, who has significant experi-
ence translating English texts into Korean, first translated
the instrument into Korean. Back-translation was then carried
out by two bilingual experts who had not seen the queston-
naire previously. Differences in the translatons were discussed,
and agreement was reached on the final version. The Korean
MacNew was next reviewed for face validity by three Korean
health professionals in the field of cardiovascular disease and
five laypersons.

The Depression Anxiety and Stress Scale (DASS 21}, the
single-item fatigue scale, and the single-item global quality
of life scale were used to assess the concurrent construct va-
lidity of the Korean MacNew. It was hypothesized that the
MacNew total score would correlate significantly and
closely with the DASS 21 (McDonnell, Mackintosh, Hillier,
& Bryan, 2014). The DASS 21, the short form of the DASS
42, is designed to measure the sevenity of the core symp-
toms of depression, anxiety, and stress. This scale consists
of 21 items, with each item scored from 0 = does not apply
to me at all to 3 = applies to me very much or most of the
time. Higher total scores on the DASS 21 represent greater
emotional distress. Past research shows a strong positive re-
lationship between the experience of depression and poorer
HRQoL in patients with MI (McDonnell et al., 2014; Morys,
Bellwon, Hofer, Rynkiewicz, & Gruchala, 2016). The DASS
21 has been widely used in Asian countries, and a Korean
version is available (Cha, 2014). This study further hypoth-
esized that the MacNew total score would correlate signif-
icantly and closely with the single-item fatigue scale (Alsén &
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Brink, 2013; Casillas, Damak, Chauvet-Gelinier, Deley, &
Ornetti, 2006; Hwang, Liao, & Huang, 2014). The single-
item fatigue scale is a valid tool with response options
ranging from 0 = no fatigue to 10 = greatest possible fatigue
(H. ]. Kim & Abraham, 2017).

In additon, this study expected to find a significant cor-
relation between the MacNew global scale with the single-
item quality of life scale (de Boer et al., 2004), as both
measure the same construct. The single-item quality of life
scale has proved to be a valid wol with response options
ranging from 0 = the worst it has ever been to 10 = the best
it has ever been (de Boer et al., 2004 ). On the basis of past
literature, this study hypothesized that the MacNew scores
would correlate negatively with the DASS (McDonnell et al.,
2014; Morys et al,, 2016) and the fatigue scores (Alsén &
Brink, 2013; Casillas et al., 2006; Hwang et al., 2014), but
positively with the single-item quality of life score (Alsén &
Brink, 2013; de Boer et al., 2004; Wang, Thompson, Ski, &
Liu, 2014).

Ethical Considerations

Ethical approvals were obtained from the relevant research
ethics committees before commencement of the study
(PNUH-IRB no. H-1505-008-029, PNUYH IRB no. 05-
2015072, and UTS HREC approval no. 2015000254). The
researcher provided verbal and written information about
the study and its objective to the participants and assured them
of their voluntary participation, confidentiality, and privacy.
Informed consent was obtained from all partcipants.

Statistical Analyses

The follow-up data of 136 parnicipants were analyzed for
the present validation study using IBM SPSS Staristics 24.
Characteristics of the participants were described in terms
of frequencies, means, and standard deviations (Table 1).
The psychometric properties of the Korean MacNew were
assessed in accordance with the recommendartions of the
Scientific Advisory Committee of the Medical Outcomes
Trust (2002). Specifically, two steps of factor analysis were
conducted. First, partial confirmatory factor analysis (PCFA)
with direct oblimin rotation (maximum likelihood) was
performed to determine if the items loaded similarly to the
theoretically clear structure in three factors of the original
version (Valent et al, 1996). Second, exploratory principal
component factor analysis (EFA) with varimax rotaton
was carried out to identify a better structure for the Korean
MacNew. Twenty-six items were included, and Trem 27 was
excluded in the factor analysis based on the onginal report
(Valenti et al., 1996). The suitability of data for facror
analysis was assessed by .30 and higher in the correlaton
matrix, the recommended value of .60 in the Kaiser-Meyer—
Olkin value, and the significance (p < .001) in the Bartlert’s
test of sphericity. The values of evaluating the CFA model
fit required higher than .950 of the normed fit index, com-

TABLE 1.

Sociodemographic and Clinical
Characteristics of the Study
Participants (N = 136)

Characteristic n %
Age lyears; Mand SD) 6435 11.61
<65 &7 493
=65 B9 50.7
Gender
Female 36 26.5
Male 100 73.5
Marital status
Married 119 87.5
Never married, separated, divorced, or 17 125
widowed
Physical activity
Active 39 287
Relatively active 29 Z1:3
Mot active 68 50.0
Selfevaluated income
Excellent 3 22
Good 15 1.0
Only fair B2 B60.3
Poor 36 265
Recurrent MI
Yes 30 273
No 106 779

MNote. Age mnge is 21-86 years. Ml = myocardial infarction

parative fit index, and Tucker—Lewis index as well as <.06
or <.08 of root mean square error of approximation and
standardized root mean square residual.

The Cronbach’s a coefficient was used to examine the
internal consistency of the overall tool and of each dimen-
sion. The emotional subscale included Ttems 1-8, 10, 12,
13, 15, 18, and 23; the physical subscale included Items 1,
6,9,12, 14, 16,17, 19, 20, 21, and 24-26; and the social
subscale included Trems 2, 11-13, 15, 17, and 20-26. The
concurrent construct validity of the Korean MacNew was
assessed by calculating the Pearson correlation coefficients
of the total score of the MacNew with the DASS, with the
single-item fatgue scale, and with the single-item global
quality of life scale, respectively. The strength of the corre-
lations was considered weak when r = .10-.29, medium
when r = .30-.49, and strong when r = .50-1.0 (Pallant,
2016). Discriminant validity was determined via assess-
ment of the ability of the Korean MacNew to discriminate
between men and women, different age groups, and levels
of physical activity. We hypothesized that the HRQoL of
the participants would be poorer if they were female, older
in age, and less active. Gender (Lim et al., 1993; Valenti et al.,
1996) and age (H. M. Kim, Kim, & Hwang, 2015; Oginska-
Bulik, 2014; Valenti et al., 1996) have been used in previous
studies to assess the discriminant construct validity of the

3
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MacNew. In addition, evidence has shown that patients who The PCFA with direct oblimin rotation was applied to help

are less physically active tend to have a poorer quality of life  interpret the factor loading of each of 26 items of the MacNew

than their more active peers (Hawkes et al.,, 2013). on the three factors in the original version (Valenti et al.,
1996), explaining 50.2% of the total variance (see Table 2). @

Most of the items loaded on the similar factor of the original

Results study at more than .4, although six items loaded at between

The sociodemographic and clinical characteristics of the .3 and .4. Specifically, four of the 26 items in the Korean

study participants are presented in Table 1. The sample had ~ MacNew loaded on unexpected factors. Irem 16 (aching legs)

amean (SD) age of 64.35 (11.61) years. Most of the sample  loaded on the social factor instead of the physical factor,

were male (73.5%), were married (87.5%), and earned a  whereas Item 21 (unsure about exercise), Item 22 (overprotective

“fair” level of income (60.3%). Moreover, most were expe-  family), and Ttem 24 (excluded) loaded on the emotional
riencing MI for the first time (77.9%) and were physically  factor rather than the physical or social factor. In addition,
not active or only relatively active (71.3%). except for standardized root mean square residual (.055),
TABLE 2.

Partial Confirmatory Factor Analysis With Direct Oblimin Rotation of the Korean
MacNew (N = 136)

The MacNew Domain

Emotional Physical Social

MacNew Item Korean Original Korean Original Korean Original

1 Frustrated 78 79

2 Worthless .49 74 A7 42

=l Confident A3 61

4 Down in the dumps 74 86

5 Relaxed .57 79

] Womn out 59 31 .52

7 Happy with personal life 49 73

8 Restless 69 81

9 Short of breath 44 73
10 Tearful .38 72 37
11 More dependent 60 .62
12 Social activities .30 40 A8 40 52
13 Othersfless confident in you .63 A5 66
14 Chest pain .39 72
15 Lack of self-confidence 67 66 A7
16 Aching legs .44 4
17 Sports/exercise limited .78 60 61
18 Frightened .52 63
19 Dizzy/light-headed 44 .81
20 Restricted or limited .82 64 .62
2 Unsure about exercise A3 47 A8
27 Overprotective family 34 .69
P Burden on others A4 31 90 .66
24 Excluded .37 43 74
25 Unable to socialize .36 .39 A6 .68
26 Physically restricted 78 .80 B0 .65
Variance explained (%) 391 281 6.7 17.2 214
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other values of normed fit index (.784), comparative fit index
(.879), Tucker-Lewis index (.843), and root mean square
error of approximation (.082) did not meet the requirements
in the three-factor soructure.

To examine the factor structure of the Korean MacNew,
the data on the 26 items were subjected to EFA. The inspec-
tion of the correlation matrix revealed the presence of many
coefficients at higher than .30 and .89 of the Kaiser-Meyer—
Olkin value and that Bardett’s test of sphericity reached
significance (p < .001), supporting the facrorability of the
data. The results of rotaton sums of squared loadings in
the EFA presented the five-factor structure, explaining 64.9%
ofthe total variance (Tabk 3). Half of the 26 items loaded on
more than one factor, and the first three factors explained
about 50% of the variance.

The internal consistency of the global scale was high, with
a Cronbach’s alpha coefficient of .93. In additon, coeffi-
cients of emotonal, physical, and social subscales, allocated

TABLE 3.

as the oniginal smady (Valenti et al., 1996 ), were examined as
indicated by .92, .88, and .91, respecnvely.

The concurrent construct validity of the Korean MacNew
was supported by showing strong negative correlarions be-
tween the global MacNew and DASS 21 (r = —.81, p < .001)
and between the global score and the single-item fatigue scale
(r = —.51, p < .001). Furthermore, there were significant
positive correlations between the total MacNew score and
the single-item global quality of life scale (r= .73, p < .001).

The discriminant validity of the Korean MacNew was
further supported by examining the discriminant function
of the tool across different age groups, gender groups, and
physical activity groups. Patients > 65 years old showed
lower HRQoL than those < 65 vears old (5.34 vs. 5.74,
respectively; p = .002). Moreover, the Korean MacNew
discriminated well between female and male, with female
patients showing poorer HRQoL than male patients (5.20
vs. 5.66, respectively; p = .002). The differences in the

Exploratory Principal Component Factor Analysis of the Korean MacNew (N = 136)

MacNew Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
23 Burden on others 81
15 Lack of self-confidence =77
2 Worthless 71
| More dependent A |
10 Tearful .63 .40
4 Down in the dumps 62 .58
12 Social activities .62 .40
13 Othersfless confident in you .55 46
16 Aching legs 54 49
24 Excluded i .45
7 Happy with personal life .52 A7
26 Physically restricted 84
20 Restricted or limited .82
17 Sports/exercise limited 76
9 Short of breath .59
19 Dizzyfight-headed .68
14 Chest pain 152
25 Unable to socialize 51
1 Frustrated 69 A2
5 Relaxed .58
18 Frightened .42 A7 42
& Worn out 40 A6
22 Overprotective family 81
8 Restless A48 58
3 Confident .50 .58
21 Unsure about exercise 43 54
Variance explained (%) 20.9 17.7 11.6 8.4 6.3
5
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MacNew scores among patients who were more active,
relatively active, and not active (5.82,5.81,and 5.19, respec-
tively; p < .001) were statistically significant, indicating that
the discriminant concurrent validity for the Korean MacNew
was well confirmed.

Discussion

The self-evaluation of patients regarding the impact of dis-
ease on their daily functionality and quality of life is
important to facilitate patient-centered care and to improve
disease and patient outcomes. HRQoL has been an impor-
tant patient-reported health outcome in consideraton of its
prediction of mortality, recurrence of cardiovascular events,
and rehospitalization among patients with cardiovascular
diseases, particularly MI (Anker et al., 2014). The MacNew
is one of the most popular disease-specific questionnaires for
assessing HRQoL in cardiac patients (MacNew.org, 2016).
The current study showed that the Korean MacNew is also
reliable and valid for measuring HRQoL in patients with ML

The Cronbach’s alpha coefficients of the Korean MacNew
in the current study were high, with .93 for the overall score
and .92, .88, and .91 for the emotional, physical, and social
subscales, respectively. These results are consistent with prior
internal consistency studies, with the average internal consis-
tency reliability coefficients for the total, emotional, physical,
and social domains reported as .93, .92, .86, and .88, re-
spectively, across 23 validation studies conducted on different
language versions of the MacNew (Héfer et al., 2004, 2012;
Pavy et al,, 2015; Wang, Lau, Palham, Chow, & He, 2015).
The concurrent construct validity and discriminate construct
validity of the Korean MacNew were also supported. There-
fore, the Korean MacNew showed high reliability and validity
for assessing HRQoL in patients with ML

When performing PCFA with the direct oblimin rota-
tion solution to determine if items loaded similarly to the
theoretically clear structure on the three factors in the origi-
nal version (Valenti et al., 1996), all of the 26 items in the
Korean MacNew met the threshold standard for iem
retainment and most loaded on the same factors as in the
original study. The physical and social factors explained only
6.7% and 4.4% of the variance, respectively, whereas the
emotional factor explained 39.1% of the variance. A few
items loaded on a factor thar differed from the original vali-
dation study. Thus, EFA was implemented to identify a better
structure for the Korean MacNew, with the results revealing
that the 26 items of the Korean MacNew were likely grouped
into five factors.

In general, the results of previous validation studies on
both English-language (Dempster, Donnelly, & O Loughlin,
2004) and non-English-language patients with cardiac
disease failed to support the item loading pattern (Gramm,
Farin, 8 Jaeckel, 2012) that was reported in the original
study. For example, Dempster et al. (2004) established a
five-factor solution that included the factors of emotion,
restriction, symptoms, perception of others, and social with

6

a population of cardiac patients in Ireland (Dempster et al.,
2004). These findings imply that the factor structure of the
MacNew may need to be reviewed further.

Overall, the results of the current validaton study suggest
that the Korean MacNew is a valid and reliable tool for
assessing HRQoL in patients with MI. However, we recom-
mend that only the total score for the Korean MacNew be
used at this stage, unless future studies with bigger sample sizes
provide more consistent results on the patrern of item loadings
on the individual subscales. Our study sample size of 136 may
not be large enough to produce reliable results. Although some
authors suggest that five cases for each item are adequate for
a factor analysis in most cases, the typical recommendation
has been that the larger sample size, the better the reliability
and validity of analysis results (Tabachnick & Fidell, 2013).

Conclusions

The Korean MacNew showed consistently acceptable psycho-
metric properties of reliability and validity in patients with
ML Therefore, this instrument may be used to assess HRQoL
in Korean patients with MI to develop a better understanding
of the health conditions of patients after MI and to evaluate
the effectiveness of interventions and related trearments based
on actual patient experiences. However, caution should be
taken in using the subscale scores.
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Abstract:

Background: Individual experience of myocardial infarction (MI) often
results in low health-related quality of life (HRQoL). Investigating factors
affecting post-MI HRQoL can be helpful for identifying patients who may be
at risk for developing low HRQoL at an early stage of recovery from MI.
Aims: This study aims to investigate HRQoL of Korean patients in the acute
phase of MI and factors that correlate with this important patient outcome.
Design: A cross-sectional study design.

Methods: A total of 150 patients with recent MI were recruited from two
tertiary hospitals in South Korea. The Korean version of the MacNew
Quality of Life after Myocardial Infarction Questionnaire was used to assess
their HRQoL. Demographic, behavioural and disease-related factors were
also assessed and the 21-item Depression, Anxiety and Stress Scale (DASS
21) was used for measuring participants’ psychological well-being.
Stepwise regression analysis was implemented to identify the correlates
associated with patients’ HRQol.

Results: Financial status, physical activity, diabetes, history of stroke,
history of other heart disease, and the DASS 21 score were significantly
correlated with HRQoL of patients with recent MI. Participants who had a
higher education level and better financial status had better HRQoL.
Diabetes, history of stroke, other heart disease and a higher score of the
DASS 21 were adversely associated with HRQoL.

Conclusion: The findings of this study help detect individual patients who
possibly experience lower HRQoL after MI and early psychological and
financial support may help reduce the impact of MI on patients’ overall
health and quality of life.

Impact Statement: The results of the current study support the link
between social determinants of health and HRQoL. Patients admitted to
hospital with MI should be monitored for symptoms of psychological
distress and if necessary, timely counselling or psychological treatment
should be provided.
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HRQOL AND PREDICTORS IN THE ACUTE PHASE

ABSTRACT

Background: Individual experience of myocardial infarction (MI) often results in low health-related quality of
life (HRQoL). Investigating factors affecting post-MI HRQoL can be helpful for identifying patients who may

be at risk for developing low HRQoL at an early stage of recovery from MI.

Aims: This study aims to investigate HRQoL of Korean patients in the acute phase of MI and factors that

correlate with this important patient outcome.

Design: A cross-sectional study design.

Methods: A total of 150 patients with recent MI were recruited from two tertiary hospitals in South Korea. The
Korean version of the MacNew Quality of Life after Myocardial Infarction Questionnaire was used to assess

their HRQoL. Demographic, behavioural and disease-related factors were also assessed and the 21-item

Depression. Anxiety and Stress Scale (DASS 21) was used for measuring participants” psychological well-being.

Stepwise regression analvsis was implemented to identify the correlates associated with patients” HRQoL.

Results: Financial status, phvsical activity. diabetes. history of stroke, history of other heart disease. and the
DASS 21 score were significantly correlated with HR.QoL of patients with recent ML Participants who had a
higher education level and better financial status had better HRQoL. Diabetes. history of stroke. other heart

disease and a higher score of the DASS 21 were adversely associated with HRQoL.

Conclusion: The findings of this study help detect individual patients who possibly experience lower HRQoL
after MI and early psychological and financial support may help reduce the impact of MI on patients’ overall

health and quality of life.

Impact Statement: The results of the current study support the link between social determinants of health and
HRQoL. Patients admitted to hospital with MI should be monitored for svmptoms of psvchological distress and

if necessary. timely counselling or psychological treatment should be provided.

Kevwords: Cardiovascular: factors; health-related qualitv of life; mvocardial infarction; outcomes; qualitv of

life.
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HRQOL AND PREDICTORS IN THE ACUTE PHASE

INTRODUCTION

Cardiovascular disease (CVD) remains the number one killer of both men and women worldwide (Go et al..
2014). Similar to the international trends. CVD is a serious health concern in Korea. As the second leading
cause of death in the country. CVD mortalitv has steadily increased since 2004 (Shin et al.. 2016). Among CVD
patients. those who experience myocardial infarction (MI) are at higher risk of subsequent phyvsical
consequences such as malignant arrhythmias. reduced left ventricular function. and adverse psychological
reactions (Hawkes et al.. 2013). The physiological and psychological impact of ML often with sudden onset and
hospitalisation. negatively affect the overall health and health-related quality of life (HRQoL) of patients at the

acute stage of post-MI (W. Wang. Thompson. Ski. & Lin. 2014).

The American Heart Association recommends HRQoL to be routinely assessed as a part of health status
evaluation among patients with CVD (Rumsfeld et al.. 2013). HRQoL is a subjective patient reported outcome
that presents comprehensive assessment of patients” health status and the impact of a life threatening event such
as MI on patients” overall health and well-being (Anker et al. 2014). leading to a better understanding of
patients” experience and recovery from MI (Lidell et al.. 2015). This multidimensional concept can be useful for
predicting future cardiac events. rehospitalisation. mortality among MI patients and help inform treatment
decisions (Rumsfeld. et al.. 2013). The impact of the illness on HRQoL may be particularly evident in the early
stages of ML when patients are admitted to the cardiovascular centre shortly affer MI. Those who are
hospitalised less than a week following MI had significantly lower HRQoL than at the three-month follow-up

{Uysal and Ozcan. 2012).

There were many studies of correlates or predictors of HRQoL in patients with MI from various countries. vet
the results were inconsistent throughout the variables. For instance. in a study. older age and being male
predicted higher HRQoL (Amold et al.. 2013). whereas another study showed vounger age and being female
were related to better HRQoL (Oginska-Bulik. 2014). Moreover. depression more commonly appears in patients
after MI than in the general population and worsens cardiovascular morbidity and meortality (Lichtman et al..
2008). while anxiety also negatively influences prognosis of ML increasing mortality and cardiovascular risk
(Rafael. Simon. Drotos. & Balog. 2014: Wenrm Wang et al.. 2016). However, the literature is scarce in relation
to Korean patients” HRQoL and its predictors. particularly at the early stage of recovery from MI. Identifyving
factors influencing HRQoL can be helpful in detecting vulnerable patients who mayv have lower HRQoL in the

early stages and developing strategies to reduce the impact of MI on patient experience and health status
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(Hawkes. et al.. 2013). This study aims to investigate HRQoL of Korean patients with MI in the acute phase and

identify its predictors in this population.

METHODS

Design
This study adopted a cross-sectional study design with using questionnaires and medical records to assess

participants’ HRQoL and to identify its predictors among patients with MI in South Korea.

Participants and setting

The study was conducted at the cardiovascular centres of two major tertiary referral hospitals in the southern
part of South Korea. Consecutive patients admitted to the cardiovascular centres were recruited from August
2015 to February 2016. They were asked to participate in the study if they: 1) were admifted fo a cardiac
department with a diagnosis of MI (either STEMI or NSTEMI): 2) were able to understand and speak Korean: 3)
resided in South Korea: and 4) had the ability to understand the study and provide an informed consent. The
patients’ competence to sign the consent and complete the research questionnaires as well as cognitive status
were assessed using the following steps (Caruvana. 2016): 1) a nurse who was taking care of the patient
confirmed that patient had the ability to provide an informed consent to the study: 2) all patients were asked to
state their names at the fime of screening; 3) each patient was asked to correctly state the colour when they were
shown one of three coloured papers. Patients were excluded if thev had cognitive impairment or were
participating in other interventional studies. which could influence their HRQoL at the time this study was being
conducted. However. no patients were involved in an interventional study.

Sample size was estimated before data collection. taking into account 15 variables. assumed to affect HRQoL in

patients with MI based on previous literature. The formmula by Tabaclmick and Fidell (the number of cases

needed = 30+8§ x the number of independent variables) was used for sample size calculation (Pallant. 2016). The

sample size expected was 170 participants. A total of 215 patients were screened for the study inclusion and
exclusion criteria. of which 130 patients (69.8%) were enrolled in this study. Participants completed the study
questionnaires about one week after experience of ML Sixty-five patients did not participate in the study due to
being unconscious (n=1). refusal due to poor health condition (n=23). inadequate hearing (n=17). declined
without any reason (n=19). or discharged before enrolment (n=3). Patients who refused to participate in the
study due to poor health condition mentioned reasons such as experiencing dyspnoea. pain at the site of

intervention, severe tremor, of tiredness.
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Study procedure

After the ethics approval of each Institutional Review Board was obtained. patients were recruited from two
tertiary hospitals. In consultations with cardiologists and nurse managers at the participating hospitals. the study
invitation lefters were distributed to potential participants hospitalised in the units and they were invited to
participate. The information letter outlined the aim of the research and the description of the process that the
researcher followed to collect data. Study participants who signed the consent form completed self-report
questionnaires in a place that was comfortable. private. quiet and free from distractions. A student investigator
monitored the condition or stress of the participants while they were answering questions. Clinical data of the

participants were obtained from medical records.

Research instruments

Demographical, behavioural and disease-related profile

A guestionnaire was developed for the purpose of the smdv to collect information on demographical
behavioural and disease-related characteristics of the participants. For the selection of independent variables.
previous articles on factors or predictors of HRQoL exclusively in patients with MI were thoroughly reviewed
and the revised Wilson & Cleary model for HRQoL (Ferrans. Zerwic. Wilbur. & Larson. 2005) was adopted as
an additional guidance.

The questionnaire included questions about age. gender. marital status. the level of education. current
employment status, and perceived financial sitvation. Information on the health behaviour profile of the
participants was also collected including physical activity level prior to ML smoking. alcohol consumption. and
medical history. Physical activity was measured as having ‘at least 30 minutes moderate physical activity most
or all davs of the week’. “less than 30 minutes moderate physical activity less than 5 days in a week or “not
physically active’. Smoking stafus was assessed as being a current smoker. a previous smoker or non-smoker.
Participants were asked if they were regularly consumed alcohol prior to their recent hospital admission. The
disease-related profile was collected from the medical records of the participants after obtaining their consent
and included: ST-elevation (NSTEMI'STEMI). personal historv of high blood pressure. diabetes. stroke. other
heart disease. previous MI and other comorbidities. These variables were selected based on the results of a

thorough review of the literature on factors affecting HRQoL of MI patients.
Psychosocial profile: Depression, Anxiety, and Stress Scale (DASS 21)
Psychological distress including depression. anxiety and stress have been found to be important factors affecting

HRQoL of patients with MI (Hosseini. Ghaemian. Mehdizadeh. & Ashraf 2014). Thus. the current study
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considered measuring and examining the impact of these variables on HRQoL of Korean patients. using the
Depression. Anxiety. and Stress Scale (DASS 21). The DASS 21 is the short form of the DASS 42, consisting
of 21 items with each scoring from 0 (never) to 3 (almost always) and the total score for this scale ranging from
0 to 63. Higher scores on the scale reflect worse psychosocial status (5. H. Lovibond. Lovibond. & Psychology
Foundation of Australia. 1995). DASS 21 was well-validated (P. F. Lovibond and Lovibond. 1993) and has
been widely used in Western and Asian countries (Qei. Sawang. Goh. & Mulkhtar. 2013) including the Korean
version of the tool available (Cha. 2014). The total DASS 21 score was used and the alpha coefficient of this

scale was 0.87 in the current study.

Korean version of the MacNew

After a thorongh review of the available assessment tools. the MacNew Quality of Life after Myocardial
Infarction Questionnaire {(MacNew) was used to assess HRQoL of MI patients in the present study (Dixon. Lim.
& Oldridge. 2002). The MacNew is one of the most popular disease-specific tools used to measure HRQoL of
MI patients (Kang. Gholizadeh. Inglis. & Han. 2016). The MacNew consists of 27 items. which address HRQoL
in three areas: physical (13 items). emotional (14 items). and social (13 items) subscales (Dixon. et al.. 2002:
Hevev and Wilczkiewicz. 2014). Each item 1s scored on a seven-point Likert response format ranging from 1 to
7. In addition, the total score of the MacNew can be calculated as the mean scores of the 27 items with a range
of 1 to 7. A higher score on the scale indicates better HRQoL (Dixon. et al.. 2002).

The MacNew has proven to be a highly valid and reliable instrument. Its reliability has been established by a
number of studies with Cronbach's alpha coefficients ranging from between 0.87 and 0.97 (Williams. O'Connor.
Grubb. & O'Carroll. 2012: Wrzesniewski and Wlodarczyk, 2012). For the purpose of this study. the Korean
version of the MacNew was emploved following the procedure described by Guillemin Bombardier & Beaton
(Guillemin, Bombardier. & Beaton, 1993): however. a series of factor analyses showed different factor
structures from the original study by Valenti et al. (1996). Therefore. it is recommended to use onlv a global
score of the Korean MacNew at this stage. The psychometric properties of this Korean version are presented in a

separate study (Kang. Gholizadeh. & Han. 2018). The alpha coefficient for the total Korean MacNew was 0.90.

Ethical considerations

Ethics approvals were obtained from the Institutional Review Boards of both study sites (IRB no. H-1503-008-
029 and IRB no. 03-2015-072) and the Human Research Ethics Committees of the university (HREC Approval
No. 2015000254) prior fo recruitment. Participants were informed that participation was voluntary and that thev
could withdraw from the study anytime without penalty. All ethical considerations met the international ethical
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standards of privacy and confidentiality. All enrolled patients signed the informed consent form prior to

participation.

Statistical analyses

SPSS for Windows 24.0 was used fo analyse the data. We used descriptive stafistics including means. standard
deviations (SD). frequencies and percentages to summarise the sample characteristics. The normality of the
MacNew score was assessed and found to have normal distribution. As a preliminary analvsis. an independent t-
test or one-way analvsis of variance (ANOWVA) was used to decide which variables had an association with
HRQoL and which of them were put into the first step of the regression model. The presence of multicollinearity
was checked by tolerance, by variance inflation factor (VIF) and by correlations between the independent
variables. Values of tolerance were higher than 0.10 and values of VIF were less than 10, indicating the absence
of multicollinearity. In addition. Pearson correlation coefficients showed values of lower than 0.90. indicating
no violation of multicollinearity (Pallant, 2016). Stepwise regression analysis was applied to identify predictors
associated with HRQoL of patients with MI until the final model was figured. The variables were selected for
putting into the first step of stepwise analvsis based on a p value of 0.05 or less at the level of the bivariate
analvses and were then subjected to stepwise regression analysis. The most insignificant variables were removed
gradually at different steps. The level of significance of all statistical analvses implemented was set at p=0.03

and two-tailed.

RESULTS

Participant characteristics

Table 1 shows the participants” demographic. behavioural. disease-related and psychosocial characteristics as
well as the breakdown of the MacNew scores according to these characteristics. The mean age of the
participants was 64.63 vears (SD=1148) ranging between 21 and 86 vears. The majority of the participants
were over 55 vears old (n=120, 80.0%). male (n=107. 71.3%). and married (n=129. 86.0%). More than half of
the participants (n=835. 36.6%) had an education level of high school or above. and 40 per cent (n=60) were
currently emploved. Participants mostly self-evaluated their financial situation as “only fair” or “poor” (n=120.
86.0%). and approximately half of them (n=77. 51.3%) were not physicallv acfive. One third of the participants
(n=50. 33.3%) were current smokers and about 30% (n=43. 28.7%) consumed alcohol. Participants diagnosed
with non-5T-elevation MI (NSTEMI) were 59.3% (n=89) and ST-elevation MI (STEMI) patients 40.7% (n=61).

In terms of CHD risk factors. half of the participants (n=75. 30.0%) had hypertension and approximately one-
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third diabetes (n=47. 31.3%). Several patients had a historv of stroke (n=8. 5.3%) and 25 patients (16.7%) had a
history of other heart disease such as valve disease or heart failure. A history of previous heart attack was
present in 24.7% of participants. More than a third (n=38. 38.7%) had other comorbidities. including kidnev
problems and thyroid illness. The average total score of the MacNew among the 130 participants was 12020
(SD=22.53) or 446 (SD=0.83) calculated by taking mean scores over 27 items and the average total score on
the DASS 21 was 17.05 (SD=02.24). Among the 17 factors presented in Table 1. two factors—ST-elevation and
other comorbidities—were not related to HRQoL of this patient population. Thus. those were excluded from the

regression model.

Predictors of HRQoL

Table 2 provides the bivariate relationships as intercorrelations among the independent variables. testing the
multicollinearity of the variables used in the regression model Initially, 15 variables were subjected to the
stepwise regression analysis. including age. gender. marital status, the level of education. emplovment status and
perceived financial status as demographic factors; physical activity. smoking and alcohol consumption as
behavioural factors; hyvpertension. diabetes. stroke. other heart disease and previous MI as disease-related
factors: and the DASS 21 total score as the psvchosocial factor. Six variables—financial status. physical activity,
diabetes, history of stroke. history of other heart disease. and the DASS score—were significantly correlated
with HRQoL among patients with MI. At the second step. the three most insignificant variables—age. gender
and employment status—were eliminated. Among the demographic factors. the level of education and financial
status remained statistically significant and among the behavioural factors. only physical activity remained
significant. Hypertension and previous MI were not significantly related to HRQoL among this patient group.
while the DASS 21 score showed a significant association. At the third step. after removing the most
insignificant factors. which included marital status. alcohol consumption and previous ML seven of the nine
factors were significantly related to HRQoL. At the fourth step. these fwo insignificant factors were eliminated.
The results of this step showed that physical activity did not have statistically significant association with
HRQoL among the participants. At the fifth step when physical activity was removed. the final model of the
current study was attatned and the R was 0.486 (F=22.370. p=0.000). indicating that this model explained 48 6%
of the variance in HRQoL. Of the six demographic factors. only the level of education and patient-perceived
financial status had a prediction in HRQoL of patients in the early days after ML Participants who had a higher
education level (§=0.228. /=3.688. p=0.000) and who had perceived better financial status (f=-0.169, =-2.705.
p=0.008) had better HRQoL. None of the three behavioural factors could predict HRQoL in this patient
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population. whereas there were three significant factors among the disease-related factors. Diabetes (§=-0.210.
r=-3.480, p=0.001). the personal history of stroke (#=-0.150. r=-2.4538. p=0.015) and history of other heart
disease (§=-0.193. r=-3.207. p=0.002) were adversely associated with HRQoL. The total score of the DASS 21
steadily showed a statistically significant prediction for HRQoL throughout the steps (§=-0.442. r=-7224,
p=0.000 in the final model). A higher score of the DASS 21 was closelv related to worse HRQoL among the

participants in the present studv. The results of the stepwise regression analvsis are shown in Table 3.

DISCUSSION

This study aimed to investigate HRQoL of patients in the acute phase of MI and to identify the factors that
influence this patient ontcome. The average age of the participants in this study was 64.63=11 48 vears. which
was older than other studies recently conducted in other countries such as the US (Amold. et al. 2013:
Chhatriwalla et al.. 2015). Iran (Hosseini. et al. 2014). Evropean countries (Lidell. et al. 2015). Hungary
(Rafael. et al.. 2014). and China (Wenru Wang. et al.. 2016;: W. Wang. et al.. 2014): however. it was similar to
the previous study among Korean post-MI patients. which reported the mean age of 64.95=10.91 (Kim. Kim. &
Hwang. 2015). The present study paid close attention to the acute phase of recovery (less than a week since MI).
while other cross-sectional studies focused on longer periods, for example. 13 days after MI (W. Wang. et al..
2014). up to six months (Lidell. et al. 2015). more than a 12-month lapse from MI (Kim. et al.. 2013). 15 days
to 30 months from diagnosis (Wenru Wang. et al. 2016). and 2.81+2.62 years of the average time since MI

(Oginska-Bulik. 2014).

The results of stepwise regression analysis revealed that education level, self-evaluated financial status. diabetes.

history of stroke. history of other heart disease and total DASS21 score were significant predictors related to
HRQoL in the early days after MI. As shown in Table 3, the final model at the fifih step accounted for 48.6% of
the variance explained. Among the variables significantly associated with HRQoL. the DASS showed the
highest standardised coefficient (f=-0.442). indicating the strongest relationship with the patient’s subjective
health outcome. Next. the level of education (§=0.228) and diabetes (§=-0.210) had the second and third closest
association. followed by other heart disease (§=-0.193). financial status (§=-0.169). and a history of stroke (§=-

0.150).

Education and self-evaluated financial status remained the only independent correlates of HRQoL among the
demographic variables. These results are in line with previous similar studies that assessed HRQoL in patients

with MI (Pettersen. Reikvam. Rollag. & Stavem. 2008: Wrzesniewski and Wlodarczyie. 2012). Education can be
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referred as a proxy of individual resources and social support. People who have a higher level of education tend
to be more aware of risk factors in their health and to derive more from health-related education than those who
have a relatively lower education level Also. longer education periods can lead to wider social resources
including financial and psychosocial support (Zimmerman and Woolf, 2014). To elevate patients” education
level. further studies on social support in this Korean population would be needed to improve HRQoL among

MI patients from a long-term viewpoint.

In addition. another demographic factor. namely financial status, showed a significantly positive relation among
MI patients in this study. It has been consistently found that a higher income could predict higher HRQOL in
previous literature (Arnold. et al. 2013: Kim. et al. 2015 Wenru Wang. et al.. 2016). Similarly. in a study
conducted in the general population in Korea. affluent participants reported better HRQoL (Hong. 2011). These
results confirm the important role of the financial factor in an individual’s health and provide the evidence base
for the social determinants of health. as declared by the World Health Organisation (WHO. 2011). Health
professionals can advise post-MI patients who have financial difficulties to contact social support services to

discuss their financial sifuation.

Diabetes patients and those who had a history of stroke or other heart disease also showed worse HRQoL at the
early stage of MI recovery. These are chronic conditions that can significantly affect various aspects of the
patients” health and thus negatively affect the HRQoL outcome. Diabetes also can increase the risk of cardiac
morbidity and mortality (Uchmanowicz, Loboz-Grudzien, Jankowska-Polanska. & Sokalski. 2013). It was
previously found that diabetic patients with either NSTEMI or STEMI tended to have worse HRQoL than non-
diabetic patients at the early stage of recovery (Uchmanowicz. et al.. 2013). Supporting patients to effectively

manage their chronic disease is thus important for improving their health outcomes and HRQoL.

In accordance with the results of the current study. it can be assumed that MI patients with a history of other
heart disease might be more serionsly influenced by a recent heart attack. These patients persistently experience
a life-threatening trajectory. increasing the risk of depression. anxiety. and fear in these patients (Son et al.
2012). These MI patients with a history of heart disease may need further psychological support and more
attention to reduce the risk of future cardiac events and other heart-related comorbidities. Regular follow-ups
encouraging the patients to participate in cardiac rehabilitation programs are important to improve patient and

disease outcomes. Cardiac rehabilitation programs usually contain exercise. education and regular visits to
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cardiologists and can help patients more effectively manage their illness and recover HRQoL from MI

(Anderson and Tavlor. 2014; Choo. Burke. & Hong. 2007).

Many previous studies have shown that depression. anxiety and stress are closely associated with HRQoL after
MI {Arnold. et al.. 2013: Hawkes. et al.. 2013; Hosseini, et al.. 2014: Rafael, et al. 2014). Consistent with the
literature. the present study confirmed that the patient’s psychosocial profile including depression. anxiety and
stress predicted lower HRQoL. These results suggest that health professionals should pay close attention to the
psychosocial aspects of MI patients particularly at the early stage. Also. individual optimisation and cultural
adjustment would be important aspects in consideration of depression intervention (Gholizadeh. Davidson.
Heydari. & Salamonson. 2014). Korean people are less likely to seek a consultation from health professionals in
terms of their psvchological distress (Lee. Wachholtz. & Choi 2014). Therefore. routinely screening and
intervening the patient’s psychosocial aspects cautiously based on this Korean culture should be added in the
recovery stages of MI. Future research should focus on exploring the impact of early HRQoL scores on patients
recovery from MI. future cardiac events and mortality. It is also inferesting to know whether earlv HRQoL
scores could predict HRQoL scores later. Additionally, further studies on HRQoL among MI patients who have

a history of stroke mav be required to make up for the lack of studies in this population.

A limitation of this study was that the descriptive and cross-sectional study design could not explain the causal
relationships. although the stepwise regression was able to explain the percentage of the variance and strength of
the independent variables with the standardised coefficient values. Thus, more longiftudinal or cohort studies
may be required to develop better plans or transitional cares for recovery of HRQoL among patients with MI.
Nevertheless. this study also has its own strengths. First. the focus was on the acute stage of recovery from ML
The research. which was focused on HRQoL in the early phase of the patients with ML was inadequately done
in the past. Second. considering the similarities between the current study and a previous study implemented in
another city of Korea (Kim. et al.. 2013). it can be assumed that the study participants are representative of the

Korean population.

CONCLUSIONS
The results of the study suggest that lower HRQoL was significantly associated with lower education level and
poor perceived financial status. having diabetes. having a personal history of stroke and other heart diseases. and

a higher level of depression. anxiety and stress. The findings of this study help to detect individual patients who
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possibly experience lower HRQoL after MI. While some factors are unlikely to be modified. early psychological

and finanecial support mav help reduce the impact of MI on patients” overall health and quality of life.

Implications for clinical practice

The results of the current study support the link between social determinants of health (education and financial
status) and HRQoL. Patients admitted to hospital with MI should be monitored for symptoms of psychological
distress. In addition. if necessary. timelv counselling or psychological treatment should be provided to reduce

the impact of physiological factors on patient’s outcomes and recovery.
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Table 1. Preliminary analyses of HRQoL scores by participants’ characteristics (n=150)

Demographic facters n %  MacNew (Mean= SD) i E P
Age (vears) <55 30 200 1302723 40 -2.678 0.008*=
55-64 43 28.7 123:72£21.00
65-74 43 28.7 119.00 = 20.06
B= 34 226 108.76 = 22.00
Gender Female 43 287 112.67=2131 5.824 0.001*#
Male 107 713 123:35+2237
Marital status Married 129 86.0 12257 = 2156 3.163 0.002%#
Never marned Separated Divorced 21 140 106.20 = 23.77
Widowed
Level of education Primary or less 40 26.7 110.25=19.93 6.403 0.000%*
Middle school 25 16.7 11544 =21.64
High school 54 36.0 123.89=21.61
Undergraduate or more il 20.6 130.87 = 22.60
Employment status Employed 60 40.0 128.18=1941 3.648 0.000%=
Unpaid family workersRetired o0 60.0 115.02+23.01
Unemployed
Financial stams Excellent / Good 21 140 138.10=22.87 4110 0.000%=
(Subjective) Only fair / Poor 129 86.0 117.38=21.18
Behavioural fuctors
Physical activity At least 30 minutes moderate physical 42 280 128.57=19.25 5141 0.007==
activity most or all days of the week
Less 30 minutes moderate physical 31 20.7 121712101
activify less than 5 days in a week
Not physically active 77 5153 115.19=23.24
Smoking Non-smoker 85 36.7 116.35 = 2334 3531 0.032*
Previous smoker 15 10.0 120.73=19.16
Current smoker 50 S B 126.84 = 20.82
Alcohol consumption  No 107 713 116.90 = 22.03 -2.983 0.003*=
Yes 43 287 128.72+1927
Disease-related factors
ST-elevation NSTEMI 89 50.3 118.04 = 2247 -1478 0.141
STEMI 61 40.7 12356+ 2238
Medical Hypertension Yes . 50.0 11539+ 22.63 2721 0.007%*
Characteristics - o
No 73 30.0 12519+ 21.47
Diabetes: Yes 47 33 11245+ 2030 -2.953 0.004%*
No 103 68.7 123.86 +22.68
Stroke: Yes 8 53 100.88 = 20.05 -2.551 0.012*
No 142 94.7 121.38+22.22
Other heart disease: Yes 23 16.7 108.64+ 21.87 -2.902 0.004%*
No 125 833 122.62+22.01
Previous MI: Yes 37 24.7 11386+ 2274 -2.019 0.045%
No 113 753 122302215
Other comeorbidities: Yes 38 38.7 11643 =22.187 -1.675 0.096
No 92 61.3 122.72 22,516
Psychosocial factors Total Pearson correlation
DASS 21 17.05=£926 -0.520%*

DASS = Depression Anxiety and Stress Scale. HRQoL = Health-Related Quality of Life; MacNew = the MacNew Heart Disease Health-Related Quality of Life
Questionnaire; NSTEMI = Non-ST Segment Elevation Myocardial Infarction; STEMI = ST Segment Elevation Myocardial Infarction.

* Significant at the level of p<0.05

**Significant at the level of p<0.01.
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Table 2. Correlations between independent variables

z Levelof P Other - Other
Aze Genger ML g  Eowly  Fmmcll g cmoimg  Aleobol ST BRI e Suoke Bear  PEVIOW ooy DASS
ststus men status devation  sion MI totsl
1 disezse ities
Age 1
Gender - 4047 1
Marita] status amt s 1
Level ofeducation - 502 460" 2407 1
Engployment 6020 o367 0133 -4307 1
Financial staras 24" 0.043 0.107 ~ar 2n” 1
Activity 0.087 0102 0.159 S161° 0018 0132 1
Smoking -484" 464~ 23" ) L i 0.044 001 1
Alcobol -3 3047 012 232" -160° 0.051 305 1
ST-elevation 0120 1057 D06 013 0.011 0.021 0067 0082 105 1
Hypertension 0.159 0133 0.058 011 0082 0058 0054 S167 013 14 L5
Disbetes 014 0017 005 100° 0.065 0101 D047 -1 0082 0158 1
Siake 0.132 0046 16 0083 BTy 0.006 003 0037 015 0136 0119 D096 1
e hew 0.145 01 0129 006 0087 015 0046 0.006 1
Previous MI Blus 0048 215" -0.081 246" 0142 0011 0158 008 007
s 3357 010 0035 013 am'’ 0.084 e 27" 2010 0156 0137 0.083 a8y 1
comorbidities
DASS total 004 0013 0092 0074 013 0036 005 002 0.084 0037 0.069 0.045 0159 0024 1
DAS5 =Depression Anxiety 1nd Swess Scale; MI = Myocardial Infarction.
**. Comrelaion is significant at the 0.01 level (2-tailed).
*. Corelation is siguficant at the 0.05 level (2-tailed).
Table 3. Collinearity test and backward elimination stepwise regression analysis
Collinearity Step 1 Step 1 Step 3 Step 4 Step s
e factors Tol T F Evalue ) F Fralue F I ralue F I3 ralue F B ralne F
Age 0508 1868 0019 0128 - B B B B - - N - R . .
Gender 0.606 1.650 -0.007 0.0902 - - - - - - - - - - - -
Marriage 0.309 1237 -0.035 0528 -0.030 -0.465 0643 - - - - - - - - -
[Education level 0548 1826 0142 1770 0158 2395 o018 0172 2655 0.009** 0213 3454 0.001%* 0228 3.688 0.000%
Employment 0562 1780 0035 0444 - - - - - - - - - - - -
Financisl status 0329 107 016 2436 0160 2664 0009 D160 00074 0150 1557 QoI 0168 2705 0.008*
Jactors
Physical actvity 0.826 lLie 0.044 0.126 -2.013 0.045 -0.128 -2.088 0.039* -0.113 -1.83¢ 0.068 - - -
Smoking 0.594 1.685 0325 0.089 1311 0.18¢ 0100 1565 0120 - - - - - -
Alcohol consumprion 0753 1320 0373 0.068 1053 0284 - - - - - - - - -
Disease-related factors
Hypertension 03891 1123 0174 -0.083 -1336 0184 -0078 0209 - - - - - -
Disbetes 0362 0.000%* 0177 28 0005 D184 0.0034¢ 338 0001 0210 3480 0.001%
Stroke 0333 0.044¢ 0135 218 0.030¢ 0146 00174 2573 oo 0150 2458
Other hean disease 0322 0187 2859 0005 0187 280 0004 016l 2 0.0094¢ 3074 003 0193 3207
Previous MI 0742 0080 1283 0202 0.082 122 024 - - - - - - - - R
Pychosocial factors
DASS total 0905 1105 0428 -6.950 0423 -6.985 0.000** -0431 -7.064 0.000°* 0442 -7.2% 0.000%
R'=0523, adjsed B = R=0.514, adjusted B* =0.483 R =0.408, adjusted ®' =0474 R =0.486, sdjusted ' = 0465
=0.000) F=16.464 (p=0.000) F=20151 (p =0.000) F=22570 (p=0.000)

B = Standardised p: DASS = Depression Anxiety and Stess Scale; MacNew = the MacNew Heart Disease Health-Belated Quality of Life Questionnaire; Tol = Talerance; VIF = Variance Inflation Factor.
* Significant at the level of p=0.05.
**Significant at the level of p=0.01.
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Objectives: This study aimed to examine trends in HRQoL of MI patients and to identify demographic,
clinical and psychosocial predictors of HRQoL at three months.
Methods: A total of 150 patients in South Korea were completed the study questionnaires at baseline.

'g—::;:ds" After three months from discharge, 136 participants completed follow-up questionnaires, including the
Korea Korean version of the MacNew Quality of Life after Myocardial Infarction Questionnaire (MacNew ).
Myocardial infarction Results: HRQoL significantly improved over three months. Younger age, ST-elevation MI, and higher [VEF,
Predictors lower level of depression, better understanding of the illness and higher perceived social support at base-
Quality of life line were associated with better HRQoL at three months.

Conclusion: Providing adequate information about the illness and social support as well as reducing neg-

ative psychological experiences in early days after Ml may improve HRQoL of MI patients.

© 2018 Elsevier Inc. All rights reserved.

Introduction six months, as measured with both the Medical Outcomes Short

Experience of myocardial infarction (MI) poses a threat to health-
related quality of life (HRQoL).! Within the first year after M1, about
20% of patients experience persistent symptoms including fatigue,
sleep disturbance and shortness of breath as well as reoccurrence
of M, stroke, or death.” It is common that patients after MI report
lower HRQol scores than those without MI; however, HRQoL scores
improve in most patients over time.’ The results of a longitudinal
study conducted by Eriksson et al.” showed that patients’ HRQolL,
measured by the Short Form 36 Health Survey Questionnaire (SF-
36), was lower than their partners and those without the experience
of MI at a one-month follow-up. However, HRQoL of MI patients
showed improvement with higher scores than their partners or those
without MI over time, at seven months, 13 months, and 25 months
from MI. Similarly, another study found that improvement of HRQoL
in patients with MI was statistically significant from four weeks to
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Form-12 (SF-12) and the Seartle Angina Questionnaire (SAQ).°

Multiple factors were reported to affect HRQoL of patients after
ML* These factors included female gender, living alone and low ed-
ucation level and higher depression, anxiety and stress. Disease-
related factors such as severity of M1 and the associated symptoms
were also found to be negatively associated with HRQoL post-ML.
In addition, MI affects different aspects of HRQol, including the phys-
ical, emotional and social functioning of patients. Patients’
psychological experiences including depression, anxiety, stress, level
of social support, perception of the disease, and self-efficacy are also
associated with HRQoL.

Assessment of HRQoL can supplement the traditional mea-
sures of health outcomes as this subjective report represents the
patient-centred health status individually in broader aspects. It can
also be assumed that diminished HRQoL negatively affects mor-
bidity and mortality in cardiac patients as well as in those without
heart disease.* Studying this multi-dimensional concept thus could
lead to a broader understanding of patients' recovery status.” Un-
derstanding those factors that contribute to HRQoL post-MI,
particularly modifiable factors, can open a window of opportuni-
ties to improve recovery experience and disease outcomes of patients
post-MI. Although some studies have examined the relarionships
between different demographic, clinical and psychological factors
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and HRQol after MI, few studies have investigated the predictors
of HRQoL using robust statistics to enable development of reli-
able models. These studies are particularly scarce in Asian countries
including South Korea.

The purposes of the current study were to examine the trends
in HRQoL of partients and to identify the role of different demo-
graphic, clinical and psychosocial variables in predicting HRQoL of
these patients at the three-month follow-up.

Methods
Overview of the design

This study used a longitudinal observational design to examine
the trends in changes of HRQolL, from baseline to three months, in
patients with MI in South Korea and to identify factors predicting
HRQoL of the patients at three months post-MI. The majority of
infarct healing occurs within 3-4 months of MI° and most pa-
tients can resume their pre-illness activities including returning to
waork within three to six months after MI, positively affecting their
emotional well-being.'” Therefore, as the patients’ functioning status
improves, improvement in HRQolL is also expected.

Treatment of acute myocardial infarction {AMI) in South Korea
includes reperfusion strategies using pharmaceurtical interven-
tions, percutaneous coronary intervention ( PCI) or coronary artery
bypass graft. More than 90% of patients with acute MI undergo drug-
eluting stenting and there is no gender difference in the initial
treatment of AMI. However, prescription of medical therapy for sec-
ondary prevention has been reported to be suboptimal.'' After
discharge from hospital, patients visit an outpatient clinic two or
three times within the first month and then once or twice a month
for the next three months.

Human subjects

Participants were recruited from the comprehensive cardiovas-
cular centres of two tertiary hospitals in the southern part of South
Korea. They were asked to complete study questionnaires at base-
line (within one week after MI) and at three-month follow up.

Inclusion/exclusion criteria

Inclusion criteria required admission with a diagnosis of either
ST-elevation myocardial infarction (STEMI) or non-ST elevation myo-
cardial infarction (NSTEMI), ability to understand and speak Korean,
be a Korean resident, ability to understand the study procedure and
give an informed consent. Patients were excluded if they had cog-
nitive impairment or if they were participating in other
interventional studies that might have affected the results of the
current study. Patients' cognitive status, capacity to provide consent,
and to understand the study questionnaires were assessed prior to
enrolment in accordance with the Fan et al.'s two step approach.™®
A charge nurse in each study site firstly confirmed the patient’s
ability to participate in the study, and then each patient was asked
to state their full name and answer which colour they had seen
among one of three sheets of coloured paper. After the cognitive
assessment, patients who signed the consent form were subse-
quently enrolled in the study.

Rationale for the sample size

The formula of ‘N > 50 + 8* the number of independent
variables'"” was used to calculate the study sample size. Using this
formula, a sample size of 138 was needed to allow for inclusion of
11 independent variables into the regression model.

Procedures

The Institutional Review Boards of the participating hospitals
(PNUH IRB no. H-1505-008-029 and PNUYH IRB no. 05-2015-
072) and the Human Research Ethics Committee of the involving
university (UTS HREC Approval No. 2015000254 ) approved the ethics
of the study. Potential participants were provided with informa-
tion about the study verbally and in writing in Korean. Participations
who were interested in the study gave consent and were enrolled
in the study. The confidentiality privacy and volunteer participa-
tion were maintained throughout the study. Participants were
assured that their participation was completely voluntary and that
they could withdraw ar any time they wished. The individual's par-
ticipation was not disclosed to others and the data collection was
held individually in a room where the patients' privacy could be
protected. Follow-ups were scheduled according to participants' pref-
erences to minimise inconvenience. Darta collection was completed
by the principle investigator whose first language is Korean (KK).
Two cardiologists and several nurse managers were consulted to
discuss strategies for participant recruitment, study question-
naires, and ethical considerations. Fig. 1 describes the process of
screening, enralment and follow-up of the study participants. A total
of two hundred and fifteen consecutive patients were screened for
the study inclusion criteria from August 2015 to February 2016; of
whom 17 patients were excluded due to poor hearing, five pa-
tients were discharged before enrolment, and one patient was
unconscious. The remaining eligible patients were invited to par-
ticipate in the study. Among those who were invited to the study,
23 patients declined to participate because of perceived poor health
condition, including dyspnoea, pain and tremor and 19 patients de-
clined the invitation without giving a specific reason.

A total of 150 patients (69.8%), who provided informed consent
were enrolled in the study and completed the study question-
naires at baseline (within one week after MI) and at the three-
month follow-up. The participants were asked to complete the
questionnaires by themselves or the researcher read out the

Assessed for eligibility (n =215)
Excluded (n = 65)

+ Refusal due to poor health
condition (n = 23)

Declined without any reason
n=19

Inadequate hearing (n=17)
Discharged before enrolment
(n=3)

* »

Enrolled = 150

|

Total participants completed the
questionnaires at baseline = 150

Lost to follow up = 10

E—
Deceased = 4

Participants completed the
questionnaires at three months
(follow-up) = 136

Fig. 1. Flow diagram of participants with MI from screening, recruitment, with-
drawal to completion.
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questions to the participant, obtained, and recorded their re-
sponses. Of the 150 participants at baseline, ten were lost to follow-
up and four passed away. As a result, 136 participants completed
the three-month follow-up questionnaires. The three-month follow-
up questionnaires were completed in a face-to-face session at an
outpatient department during a routine follow-up check-up. Some
participants who did not have enough time to complete the three-
month follow-up questionnaires at the outpatient department or
the researcher failed to meet them at their follow-up appoint-
ment completed the follow up questionnaires over the telephone.

Variables and measures

Variables and conceptual framework

A thorough review of previous literature’ and the revised Wilson
& Cleary model for HRQoL' guided the selection of independent
variables for the study. The participants' baseline psychosocial status
(depression, anxiety, stress, illness perception, and social support),
demographic factors (age, gender, education level and subjective
financial status), and clinical factors (type of Ml and LVEF) were ex-
amined for their contribution to HRQoL of the participants at the
three-month follow-up.

Demographic and clinical profiles

Information on demographical profiles of the participants was
collected, which included: age, gender, marital status, education level,
employment status and self-assessed financial situation (categorised
as excellent/good/only fair/poor). Information on participants’ clin-
ical profiles included: type of MI (STEMI/NSTEMI), smoking (non-
smoker/previous smoker/current smoker), alcohol consumption (yes/
no), LVEF, history of high blood pressure, diabetes, stroke, other heart
diseases, previous Ml and other comorbidities. This information was
collected from the medical records of the participants after ob-
taining their consent.

Psychosocial profile

Depression, anxiety, and stressAmong psychosocial factors studied
in previous literature, depression, anxiety and stress has been the
most commonly examined factors negatively affecting HRQoL of pa-
tients with ML!5-'7 We used the Korean version of the DASS 211
to assess the participant's physiological status. The DASS 21 is the
short form of the DASS 42, consisting of 21 items with each item
scoring from 0 (never) to 3 (almost always) and the total score for
the scale ranging from 0 to 63, with higher scores indicating greater
depression, anxiety and stress.'” The measurement can be divided
into three dimensions of depression, anxiety and stress. Each di-
mension encompasses seven items with the total scores of the
subscales ranging from 0 to 21."

DASS 21 is a valid tool. In the original study, the internal con-
sistencies of the subscales have been reported as 0.91 for depression,
0.84 for anxiety and 0.90 for stress (Lovibond & Lovibond 1995).
In a Korean study using the Korean version of the DASS 21, the alpha
coefficients were ranged from 0.72 to 0.81 for the subscales of de-
pression, anxiety and stress.?’ In the current study, the alpha
coefficient for the total scale was 0.86, and for the subscales of de-
pression 0.85, anxiety 0.52, and stress 0.80. We included the total
scores of the DASS 21 in the regression analysis.

lliness perceptionThe available evidence suggested that patients with
more positive illness perceptions following MI showed better quality
of life.”" Thus, this study examined participants' understanding of
their MI, using a single item extracted from the Brief [llness Per-
ception Questionnaire (B-IPQ). This item was scored on a Likert type
scale ranging from 0 (“don’t understand at all”) to 10 (“understand

very clearly”).?? The Korean version of the item was prepared for
the purpose of this study.

Social supportThe ENRICHD Social Support Inventory (ESSI) has been
developed to measure the sacial support of patients with coro-
nary heart disease, in particular, patients with MI. This questionnaire
consists of seven items addressing different types of social support
including structural, instrumental, and emotional support. Re-
sponse rate for all the items ranges from 1 (none of the time) to 5
(all the time), except for item 7, which is scored 4 for “yes” or 2 for
“no”.** The seven items can be summed as the total score ranging
from 8 (no support) to 34 (maximum level of support).2* The val-
idation studies of the scale on the cardiac patient population have
shown high internal consistencies, with alpha coefficients ranging
from 0.88 to 0.94.2 A Korean version of the scale was prepared for
the purpose of this study and the alpha coefficient of the study
sample was 0.93. The ESSI was firstly translated into Korean by the
principal researcher whose first language is Korean, and then re-
viewed by two health professionals and two laypersons who were
Korean native speakers.

Health-related quality of life

The MacNew Quality of Life after Myocardial Infarction Ques-
tionnaire (MacNew) is a disease specific valid tool to measure HRQoL
of patients with ML For the purpose of this study, the tool was trans-
lated into Korean language and validated on a sample of Korean
patients with MI. The MacNew includes 27 items with responses
ranging from 1 to 7 on a seven point Likert scale. The items of this
instrument fall into three physical (13 items), emotional (14 items)
and social dimensions (13 items),2>2 although loadings of items
onto each construct vary slightly across studies. The total mean score
and each domain can be calculated as a mean score with a range
between 1 and 7, with higher scores representing better HRQoL. The
minimal important difference (MID) on the global MacNew and the
three subscales is determined by 0.50 points as a significant change.”
The reliability of the total MacNew has been well established in a
plethora of previous studies, with Cronbach's alpha coefficients
ranging from 0.85 to 0.94.27-2 The Cronbach’s alpha coefficient of
the Korean MacNew in the current study was also high at 0.90 for
the total scale, and 0.86, 0.85 and 0.88 for the emotional, physical
and social subscales, respectively.

Statistical analysis

Dara were analysed using SPSS version 24.0 (SPSS Inc., Chicago,
IL, USA). A descriptive analysis of participants’ characreristics was
performed using means, standard deviations (SD), frequencies and
percentages. The MacNew scores were normally distributed, thus
paired-samples t-tests were used to examine changes between base-
line MacNew and three-month follow-up scores. Tolerance, variance
inflation factor (VIF) and correlations between the independent vari-
ables were analysed for multicollinearity. The results were indicated
the absence of multicollinearity with a tolerance value of higher
than 0.10, a VIF value of below 10 or Pearson correlation coeffi-
cients of lower than 0.90." Thus, 11 independent variables were
included in the backward stepwise regression model. At each elim-
ination step, one or two most insignificant factors were removed
from the model until only significant predictors remained. The level
of statistical significance of analyses was set at p < 0.05 (two-tailed).

Results
Participant characteristics

The mean age of participants at baseline was 64.63 (SD=1148)
years, with a range of 21 to 86 years. Most of the participants were
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Table 1
Participants’ demographic and clinical characteristics ar baseline (n= 150)

Demographic factors n %

Age (years) =55 30 20.0
55-64 43 287
65-74 43 287
75< 34 226

Gender Female 43 287
Male 107 713

Marital status Married 129 86.0
Never married/Separated/ 21 14.0
Divorced fwidowed

Level of education Primary or less 40 26.7
Middle school 25 16.7
High school 54 36.0
Undergraduate or more 31 206

Employment status Employed 60 40.0
unpaid family workers/Retired 90 60.0
| Unemployed

Financial status Excellent { Good 21 14.0

(Subjective) Only fair | Poor 129 86.0

Cinical factors

Type of Ml STEMI 57 419
NSTEMI 79 581

Smoking Non-smoker 85 56.7
Previous smoker 15 10.0
Current smoker 50 333

Alcohol consumption Yes 43 287
Ne 107 713

Medical Characteristics Hypertension: Yes 75 50.0
No 75 50.0
Diabetes: Yes 47 313
No 103 68.7
Stroke: Yes 8 53
No 142 947
Other heart disease: Yes 25 16.7
No 125 833
Previous MI: Yes 37 247
No 113 53
Other comorbidities: Yes 58 387
No 92 613

LVEF = Left Ventricular Ejection Fraction; MI= Myocardial Infarction; NSTEMI = non-
ST elevation myocardial infarction; SD = Standard Deviation; STEMI = ST-elevation
myocardial infarction.

aged 55 years or older (n= 120, 80.0%), male (n= 107, 71.3%), married
(n =129, 86.0%) and educared at a middle school level or higher
(n= 110, 73.3%). Forty per cent of the participants (n= 60) were
employed art the time of enrolment, but only 14.0 % (n= 21) per-
ceived their financial situation as ‘excellent’ or ‘good'’. The mean value
of LVEF was 50.86% (SD = 10.80) with a range from 17% to 70%. One
third of the patients in this study (n = 50, 33.3%) were current
smokers and 28.7% of them (n = 43) answered ‘yes’ to the drink-
ing question. The demographic and clinical characteristics of the
participants at baseline are presented in Table 1.

Changes in HRQoL

The changes in total scores of HRQoL and the subscales from
baseline to three-month follow-up are shown in Table 2. Overall,

the results indicate that HRQoL of the participants showed statis-
tically significant improvements in all the dimensions of the MacNew
with a mean difference of 0.98 for emotional, 1.11 for physical, and
1.06 for social dimensions. The total score of the MacNew also im-
proved significantly from baseline to three-month follow-up, with
the mean difference of 1.03.

Predictors of HRQoL at three-month follow-up

Table 3 shows the results the backward elimination stepwise re-
gression analysis. The first model of the stepwise regression included
a total of 11 variables — age, gender, the level of education, per-
ceived financial status, type of MI (STEMI/NSTEMI), LVEF, depression,
anxiety, stress, illness perception, and social support. Of these vari-
ables, age, LVEF, depression, stress, illness perception, and social
support were statistically significant. At the next step, the two least
significant variables — education level and perceived financial status
— were eliminated, resulting in gender, type of MI and anxiety to
become statistically insignificant predictors. Gender and anxiety,
as the least significant predictors were removed from the model
at the third step, resulting in type of MI becoming a statistically sig-
nificant predictor, while stress showed the least correlation with
HRQol. Following the remaval of stress in the next step, all the six
remaining variables showed statistically significant correlations with
HRQoL at three months post-MI. These predictors included age, type
of MI, LVEF, depression, illness perception and social support.
Younger age (f=-0.216, t=-2.715, p= 0.008) was closely associated
with better HRQoL at three months. Being diagnosed with STEMI
(p=-0.163, t=-2.119, p = 0.036) or having higher LVEF at baseline
(p=0.207,t =2.606, p=0.010) were significant predictors of higher
HRQoL at three months. Higher score of depression at baseline (5=
0.201, t=-2.644, p = 0.009) was closely associated with lower HRQoL
at three months. In addition, patients’ better understanding of their
illness (= 0213, t=2.755, p = 0.007) or perceived higher social
support at baseline (= 0.199, t = 2.515, p = 0.013) were signifi-
cant predictors of better HRQoL at three months. The final model
of the current study explained 27.4% of the variance in HRQoL (adjust
R2 =0.241, F= 8.129, p = 0.000).

Discussion

The results of our study suggested that HRQoL of patients with
MI improved significantly within the first three months after MI.
Predictors of better HRQoL at three months included younger age,
STEMI diagnosis, higher LVEF, illness perception, perceived social
support, and lower depression symptoms at baseline.

Oginska-Bulik® found that younger patients with M1 had higher
quality of life. This can be explained by higher physical function-
ing in younger patients after ML.*' Moreover, younger patients are
likely to be treated more intensively in consideration of their phys-
ical status.™

We found that patients diagnosed with STEMI had higher HRQoL
at three months post-MI compared to those with NSTEMI. This

Table 2
Changes in the MacNew scores of the participants over three months (n = 136)
Variables (range) Baseline Follow-up Mean difference r p
——————————— (95% 1)
Mean sD Mean 5D
MacNew total 451 0.81 5.54 0.78 1.03 (0.88, 1.17) 13.896 0.000
Emotional 4.42 0.82 540 0.85 0.98 (0.81, 1.14) 11.617 0.000
Physical 443 0.99 555 0.85 1.11(0.95, 1.27) 13.834 0.000
Social 483 093 5.89 0.82 1.06 (0.89, 1.23) 12.356 0.000

MacNew = MacNew Quality of Life after Myocardial Infarction Questionnaire; SD = Standard Deviation.

Notes: The MacNew scores are the average of responses over relevant items.
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Table 3

Predictors of HRQoL at three-month follow-up using the backward elimination stepwise regression analysis

Sepd

step 3

step 2

step 1

Collinearity

P

t-value

t-value

p

t-value

p

t-value

VIF

Tol.

Demographic factors

-0.216 =2.715 0.008*"

-0.206 -2.602 0.010*

0.027*
0167

-2.239

-0.180
0112

0.044"
0.253
0726

-2.034

-0.175
0.098
0.035

0.095

54

13

0.738
0758
0.543

1.390

1148
0.352

1.097

1.318
1.840
13717

Gender

Education level

0.275

0.726

Financial status
inical factors
Type of Ml

LVEF
Psychosocial factors

-2.119 0.036*

~0.163

-2.188 0.031*

-0.166

0.090
0.024*

-1.706

-0.133
0.180

=-1.571 0119

-0.124
0.195

1128

1.210

0.887
0.827

2601 0.010* 0.207 2.606 0.010%

0.204

2277

0.018

230

=0.201 -2.644 0.009**

-3.253 0.001*"

-0.272

0.013*

-2.527

-1.048

-0.238
-0.101

0.009**
0.256

-2.637
-1.142

-0.252
-0.111

1.660
172
1476
1.215
1.383

0.603
0.581

Depression
Anxiety

Stress

0.297

0.054

1.946

2.674

2.849

0165

0.205

0.227
R?

F

0.032*
0.023*

2165
2.309

0193
0179
0.224

0.026"
0.021

2,253
2.345
2.803

0.320, adjusted R? = 0.260

0.203
0.191

0.244

R?

F

0.678
0.823

0.007*
0.013*

27595
0.241

0213

0.008*

B-1PQ 7

ESSI

K. Kang et al. [/ Heart & Lung 47 (2018) 142-148

2515
R?=0.274, adjusted R?=

0.199

0.005*
0.295, adjusted R? = 0.257

0.006""

2.797
=0.265

R?=0.314, adjusted R?

0.006""

0.723

8.129 (p=0000)

F=

Tolerance; VIF

7.659 (p=0.000)

0.000)

6.397 (p=

f=Standardised f#; B-1PQ 7 = Brief lllness Perception Questionnaire 7% item; ESSI= ENRICHD Social Support Instrument; IV EF

F

5.312(p=0.000)

Variance Inflation Factor.

Left Ventricular Ejection Fraction; Tol

* Significant at the level of p <0.05.
** Significant at the level of p<0.01.

finding seems also consistent with other research which showed
STEMI patients had higher overall HRQoL than those with unsta-
ble angina or NSTEML** Few studies have compared HRQoL between
patients with STEMI and NSTEMI, although disease prognosis is dif-
ferent between these two conditions. Patients diagnosed with STEMI
are likely to have relatively low mortality at the early stage; however,
NSTEMI patients tend to have a better health condition in the long-
term period.* As this study focused on the early stage of recovery
from MI, higher HRQoL scores in patients with STEMI are ex-
pected. Besides, baseline LVEF was one of significant predictors of
HRQoL at three months post-MLI. This finding is in line with pre-
vious studies, which showed that patients with lower LVEF had
poorer HRQoL later.**?5 However, a recent study in Korea*® found
that LVEF was not statistically associated with HRQoL in patients
with heart failure. LVEF was regarded as the severity of MI¥7 as this
value has been frequently used for measuring cardiac function in
clinical practice. However, the association between LVEF and HRQoL
has not been adequartely studied in patients with MI.*

In addition to the demographic and clinical predictors, three psy-
chosocial factors could be predictive of HRQoL art three months post-
MI. Consistent with the results of previous studies,'"**-*' we found
that depression symptoms at baseline were predictive of inferior
HRQol at three months. This finding support the results of another
Korean study that cardiac patients with depression symptoms re-
ported decreased HRQoL, irrespective of their gender.’' Moreover,
depression has been consistently identified as an independent pre-
dictor, adversely associated with all dimensions of HRQoL -
emotional, physical and social — in MI patients in different
countries.!54041

We found thar partients’ better understanding of their illness at
early stages after MI predicted better HRQoL at three months. This
finding is in line with the results of a prospective study, which re-
ported higher HRQoL scores at six months in patients with more
positive illness perception at early stages post-ML* Overall, re-
search on the relationship berween illness perception and HRQoL
post-MlI is scant and further research is needed to better under-
stand the role of patient illness perception on recovery from MI.

In the present study, perceived social support was a predictor
of HRQoL art the three-month follow-up. This finding supports the
results of the Park et al.*" study which reported a positive relation-
ship between social support and HRQoL at one month post-MI. We
did not investigate if the role of social support on HRQolL after MI
differently affected men and women; however, Park et al. re-
ported that social support had stronger impact on HRQoL of Korean
women with MI than on men.>' A possible explanation of these
results may be that Korean people are less likely to visit mental
health professionals or clinics, but cope with their problems by de-
pending on their family or friends.*”? The major features of Korean
culture can be referred to as familism** and the communal culture
with high solidarity.** Moreover, people in South Korea have neg-
ative attitudes towards mental health services.” These cultural
features may influence the patient’s reliance on close personal re-
lationships for dealing with their mental health, particularly negative
emotions, including depression, a major health crisis, interpreting
health status and information. Studies focusing on the relation-
ship between social support and HRQoL in patients with Ml outside
South Korea, have reported similar results. Specifically, research-
ers in Australia found that at six-month follow-up acute MI patients
who scored higher in the ESSI showed better HRQoL.*? In addi-
tion, the influence of perceived social support tended to last up to
12 months after Ml when HRQoL.***" However, perceived overpro-
tection was negatively associated with HRQoL at nine months.*

The findings of this study have important implications for health
care professionals who are endeavouring to improve patient disease
experience and recovery after MI. Comprehensive supportive care
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is needed to improve the general health status of MI survivors. As
found in our model of backward elimination regression analysis,
interventions to improve HRQoL in patients post-MI should focus
on modifiable predictors including social support, iliness percep-
tion, and depression management.

Depression is an independent predictor of poor prognosis and
mortality after MI. The American Heart Association recommends
that all patients with cardiovascular disease should be assessed for
depression symptoms and treated if needed.* Korea has the highest
suicide rate in the world.” This fact may reflect Korean people gen-
erally tend to have negative attitudes toward using professional
mental health services and thus use them infrequently.* Thus, patient
counselling, education, and treatment of depression should be com-
bined with usual care in the early stage of recovery from MI.

Further, the relationship between illness perceptions and patient
outcome has been well documented across different patient groups,
including patients with cardiac disease.® Therefore, interventions
to alter illness perceptions, especially perceptions of conse-
quences, may be useful in improving HRQoL following an ML

Perceived social support was another significant predictor of
HRQoL in patients with MI at three months. Social support as mea-
sured in this study imply the patients' perceived emotional support,
informational support, and instrumental support they received from
others.”® Based on questions of the ESSI, helping in household tasks,
giving advice and trust would increase patient’s perception of the
social support.® Therefore, exploring means to support patients emo-
tionally, physically, and financially in early days after Ml can be
important in helping the patients to improve their HRQoL, overall
health and well-being. Yet, perception of overprotection has been
shown to have adverse effect on MI patients’ sense of well-being.
Interventions utilising self-help groups for patients with MI may
increase perceived social support and thus HRQoL.2! In consider-
ation of the Korean values of familism and communal culture,
interventions featuring of group support for patients post Ml may
be more effective than individual strategies.

The findings of this study should be interpreted with the con-
siderarion of several limitations. First, the final model of regression
explained only 274 per cent of the total variance for HRQoL at three
months after ML This result leads to the fact that HRQoL of MI pa-
tients is affected by multiple factors worth investigating by future
research. Second, our study used a relatively small sample size, con-
sidering the multifactorial nature of HRQoL, furure studies should
use larger samples to allow for more comprehensive investigation
of associated predictors. In addition, we included both patients who
suffered a first-time MI and patients with recurrent MI. It is rec-
ommended that future studies compare HRQoL between the two
groups.

Conclusions

The results of this study in the Korean population confirm that
HRQoL of patients with MI improves over time. At three months
post-MlI, patients with a higher HRQoL are those who are younger,
diagnosed with ST-elevation MI, have higher LVEF, lower level of
depression, a better understanding of their illness and higher per-
ceived social support. The findings indicate that interventions in
the form of psychological counselling, patient education, and social
support have the capacity to improve patient recovery and HRQoL
post-ML
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