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Abstract 

Coronary heart disease (CHD) is a leading cause of death and disability worldwide, with 

significant physical, psychological and social impacts. Medical advances have seen 

increasing numbers of adults surviving and living with CHD. Reducing disease burden 

by improving quality of life (QOL) has, therefore, become of increasing importance. QOL 

for those with CHD is best encapsulated by a biopsychosocial framework such as the 

International Classification of Functioning, Disability and Health (ICF). This review will 

map QOL components in the CHD population against the ICF, in order to inform 

rehabilitation processes and identify areas for future research.  
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Introduction 

Coronary heart disease (CHD), a condition caused by the narrowing and subsequent 

occlusion of the heart’s main blood vessels, is responsible for over one-third of all deaths 

in people over age 35 (Benjamin et al., 2017). CHD is associated with psychological 

morbidity in addition to debilitating physical symptoms that impair daily activity (De 

Smedt et al., 2014; Moser et al., 2010). Negative impacts of CHD extend to social 

functioning and interpersonal relationships (Dalteg et al., 2011). Of particular concern is 

the increased risk of suicide for this population, which is estimated to be up to three times 

that of healthy individuals (Liu et al., 2016). 

Quality of Life (QOL), which accounts for an individual’s perception of their health 

status, is becoming increasingly important as a predictor of long-term prognosis, 

mortality and symptom severity in CHD (Höfer et al., 2014). In recent years, QOL has 

become recognised as an independent outcome measure, allowing a patient-focused 

approach to healthcare (Thompson et al., 2016). As a multidimensional construct, QOL 

is best conceptualised by a biopsychosocial framework such as the International 

Classification of Functioning, Disability and Health (ICF; World Health Organization, 

2001). The ICF can, therefore, be used to study QOL changes for those affected by a 

chronic condition such as CHD (Racca et al., 2015).  

This review will examine the CHD and QOL literature, commencing with a summary of 

CHD, including its symptomology, epidemiology and impacts on QOL. A 

conceptualisation of QOL, based on the ICF, will then be presented. Finally, 

methodological limitations of available QOL research in CHD cohorts will be explored 

and avenues for future research highlighted. 
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Coronary Heart Disease 

Definition and symptomology. Coronary heart disease (CHD), also known as 

coronary vascular, arteriosclerotic or ischaemic heart disease, is a condition which 

involves atherosclerosis - a process whereby fatty plaque accumulates in the arterial walls 

of the heart (Foxwell et al., 2013). CHD is associated with specific clinical syndromes 

including angina and myocardial infarction.  

Angina refers to chest pain or discomfort that may radiate to other areas of the upper body 

(Kimble et al., 2011). This occurs when accumulated plaque causes considerable 

narrowing of a coronary artery, resulting in decreased blood flow to and from the heart 

(Kimble et al., 2011). Angina is commonly triggered by physical or mental stress, often 

dissipating after rest. It presents in two forms: stable angina occurs in a predictable 

pattern, often triggered by physical exertional, emotional stress, temperature change or 

heavy meals (Anderson et al., 2007); unstable angina involves unpredictable, prolonged 

chest pain occurring even at rest or during everyday activity of minimal exertion 

(Anderson et al., 2007).  

Myocardial infarction, colloquially known as a ‘heart attack’, occurs when an arterial 

plaque suddenly ruptures, leading to the formation of a blood clot that completely halts 

blood flow to the heart (Davies, 2000). Myocardial infarction manifests as severe chest 

pain, including pressure, burning, or squeezing in the centre of the chest (Schenck-

Gustafsson, 2012). This discomfort may radiate to one or both arms, shoulders, neck, jaw, 

stomach or back, and may be accompanied by shortness of breath (dyspnoea), fatigue, 

cold sweat or nausea. These symptoms can ultimately lead to unconsciousness or death 
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(Davies, 2000). Unstable angina and myocardial infarction are often referred to as acute 

coronary syndromes (Davies, 2000). 

In addition to coronary symptoms, people with CHD often present with comorbid mental 

and physical conditions. Heart failure, peripheral artery disease, depression and anxiety 

have been identified as the most disabling comorbidities, significantly reducing QOL in 

this cohort (Tusek-Bunc and Petek, 2016; Dickens et al., 2012a; Graaff et al., 2002).  

Gender differences in the presentation of CHD symptoms have also been reported. That 

is, men are more likely to present with chest pain, left arm pain and diaphoresis while 

nausea, back and jaw pain, and palpitations are more common in women (Arslanian-

Engoren et al., 2006; Berg et al., 2009).   

Pathophysiology. CHD is a progressive condition that develops gradually over 

many years. It is caused by the growth of atherosclerotic plaques in the interior walls of 

coronary arteries, impeding oxygenated blood flow to the heart. The common 

pathophysiological history of CHD is coronary atherosclerosis followed by plaque 

formation (Sayols-Baixeras et al., 2014). Atherosclerosis begins with the migration of 

lipid and inflammatory cells into the coronary arteries. These plaques progress gradually 

and cause a remodelling of the vessel wall, leading to increased diameter (Badimon et al., 

2012). The lumen of the vessel can be maintained for several years during which the 

patient may be asymptomatic. Plaque rupture and subsequent myocardial infarction can 

be exacerbated by risk factors such as high blood pressure, high cholesterol, smoking and 

diabetes (Ambrose and Singh, 2015).  
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Epidemiology. Globally, CHD is the most prevalent form of disease affecting the 

cardiovascular system. It is also responsible for about one-third of all deaths in people 

over age 35, worldwide (Rosamond et al., 2008; Nichols et al., 2014; Benjamin et al., 

2017). The 2017 Heart Disease and Stroke Statistics Update reported that about 16.5 

million people over the age of 20 suffer from CHD while the 2013 Global Burden of 

Disease Study found that approximately 17.3 million deaths worldwide were related to 

CHD and cardiovascular disease: a 41% increase since 1990 (Benjamin et al., 2017). Men 

and women aged over 40 have a heightened risk of developing CHD: 49% and 32%, 

respectively (Lerner and Kannel, 1986; Kannel, 1987).  

Similar incidence patterns are seen in Australia, with CHD comprising 49% of all 

cardiovascular-related deaths (Waters et al., 2013) and accounting for 1.5% of all 

hospitalisations (AIHW, 2016). The estimated incidence of acute coronary syndromes 

was 558 per 100,000 and 266 per 100,000 population for men and women, respectively 

(AIHW, 2014). From 2007 to 2012, there was a decrease in rate of acute coronary 

syndromes from 534 per 100,000 to 406,000 per 100,000 population (AIHW, 2014). This 

decline may reflect improvements in medical treatment, including an increase in the 

availability of antithrombotic medications (Taylor et al., 2006), secondary preventative 

measures following myocardial infarction, and early treatments for acute coronary 

syndromes (Wilson & Douglas, 2017). In 2014-15, there was an estimated 643,000 

Australians aged 18 or over diagnosed with CHD (3.6% of the adult population). Of these, 

281,000 experienced angina while 472,000 suffered myocardial infarction (Australian 

Bureau of Statistics [ABS], 2015; AIHW, 2014).  
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Both non-modifiable and modifiable risk factors for developing CHD have been 

identified. Epidemiological studies have highlighted a higher prevalence among men 

(5%) than women (2%) (Maas and Appelman, 2010). This risk increases rapidly with age, 

with people aged 75 and over having a nine-fold increase in risk in comparison to those 

aged 45-54 (17% and 2%) (AIHW, 2014). Genetic risk factors have also been confirmed 

with research showing that these account for up to 60% of the variation in CHD risk 

(Roberts, 2014; Mega et al., 2015). Behavioural and lifestyle risk factors of CHD include 

physical inactivity, obesity, poor diet, smoking, high blood pressure and unrelieved stress, 

all of which present potential targets for intervention (Phillips and Klein, 2010; Arsenault 

et al., 2010; Luiz Ribeiro et al., 2017; Logue et al., 2011; Navar et al., 2016). In addition, 

a relationship between socio-economic status and cardiac health has been established in 

industrialised nations. In Australia, those living in rural communities are 1.3 times more 

likely to die from CHD than their metropolitan counterparts, likely due to reduced health 

infrastructure, including limited allied health services (National Rural Health Alliance, 

2015). Similarly, those from a low socioeconomic background are 2.2 times more likely 

to develop CHD and 1.4 times more likely to die from it (AIHW, 2014), possibly as a 

result of limited health literacy combined with reduced capabilities to access health care 

service (Waters et al., 2013; Loucks et al., 2014).  

Economic burden. Global statistics indicate a projected increase in economic 

costs associated with cardiovascular diseases and CHD. In 2015, the costs associated with 

CHD management were estimated to be $USD 188 billion – an estimate which is expected 

to increase to $USD 366 billion by 2035 (American Heart Association, 2016). Indirect 

costs associated with loss of productivity account for more than half of the total costs 
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(American Heart Association, 2016). Similarly, in Australia, cardiovascular diseases are 

responsible for the highest health expenditure and CHD being the single most expensive 

disease, accounting for $AUD 2028 million (AIHW, 2014). These high costs, combined 

with the increasing incidence of CHD, highlights the importance of biopsychosocial 

management and treatment in order to prevent rehospitalisation, enhance physical, 

occupational and social functioning, which would, in turn, reduce socio-economic burden 

on the health system (Mampuya, 2012; Shepherd and While, 2012).  

 

Quality of Life and CHD 

Definition and impact. In medical settings, quality of life (QOL) is defined in a 

biological way, focusing on the efficiency of vital bodily functions (Mor, 1987). Other 

definitions have taken a subjective stance, placing emphasis on an individual’s 

satisfaction with life domains that they consider of importance - including matters both 

related and unrelated to health (Oleson, 1990). The World Health Organisation (WHO, 

1995) considers a combination of perceived physical health, psychological state, level of 

independence, interpersonal relationships and the socio-cultural environment are critical 

to QOL. In recent years, the emergence of health status measures has led to the 

introduction of the term health-related quality of life (HRQOL), which describes the 

extent to which the perception of health or changes in health affects an individual’s 

physical, psychological and social functioning (Dickens et al., 2012b; Karimi and Brazier, 

2016).  Although HRQOL was initially introduced as a distinct concept, research 

demonstrates significant overlap between HRQOL and QOL, resulting in the two being 

used interchangeably in the literature (Karimi and Brazier, 2016). For this reason, the 
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current review will utilise the term QOL to broadly capture the physical, social and 

emotional wellbeing of the CHD population at large. 

People living with CHD suffer from various symptoms which influence their QOL 

(Moryś et al., 2016). Studies demonstrate that significant functional impairment 

following CHD events, including reduced mobility, activity and self-care (Xie et al., 

2008; De Smedt et al., 2015), can impede ability to engage in everyday life. Research into 

the psychological consequences of CHD has also demonstrated a high risk of  anxiety and 

depressed mood in this cohort (Moser et al., 2010). These psychological comorbidities 

have a negative and independent impact on QOL correlates, including treatment 

adherence (DiMatteo et al., 2000; Ziegelstein et al., 2000), cost of care (Baumeister et al., 

2015), and social relationships (Nielsen et al., 2013) which, in turn, have been linked to 

increased risk of mortality (Compare et al., 2013). The negative impact of CHD extends 

to interpersonal relationships, with research identifying sexual dysfunction and 

dissatisfaction as contributing to low mood (Dalteg et al., 2011). In sum, QOL for those 

with CHD, is a complex construct that requires multidimensional evaluation which 

extends beyond direct measures of physical wellbeing (i.e. health, life expectancy, causes 

of death) to focus on psychosocial impacts. 

QOL assessment. QOL has received increased recognition as a crucial patient-

centred outcome in cardiovascular diseases. This includes the introduction of various 

instruments with more refined and psychometrically sound representations of QOL in 

people with CHD. Generic QOL measures, which can be applied to different patient or 

disease groups, are most commonly used (Thompson et al., 2016) (see Table 1 for details).  
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The 36-Item Short Form Health Survey (SF-36) is one such measure. Used extensively 

to quantify health status in clinical populations, including chronic illness and disability 

(Ware and Sherbourne, 1992), this 36-item tool groups QOL into 8 domains: physical 

functioning, vitality, bodily pain, general health, physical role limitations, emotional role 

limitations, social functioning, and mental health. These domains can be further 

categorised into two summary scales reflecting physical and mental components 

(Gierlaszyńska et al., 2016).  Normative data for the CHD population is available for the 

SF-36 (Huber et al., 2016). Consequently, it is deemed a reliable, valid and sensitive 

measure for this population (Busija et al., 2011). 

The 136-item Sickness Impact Profile (SIP) is a behaviourally based measure of health 

status (Visser et al., 1994).  The SIP considers QOL on three dimensions: physical 

(ambulation, mobility, body care), psychosocial (social interaction, communication, 

alertness, emotional behaviour), and other (sleep/rest, eating, work, home management, 

recreational pastimes).  Studies support the psychometric properties of these domains for 

patients with angina (Visser et al., 1994), with adequate discriminant validity for those 

with myocardial infarction (Visser et al., 1995). However, the three-dimensional factor 

structure of the SIP (i.e. physical, mental, social) has been debated, with research 

favouring the use of the total SIP score as a generic estimate of QOL (Dempster and 

Donnelly, 2000). 

Another common measure is the EuroQOL 5-Dimensional questionnaire (EQ-5D; 

EuroQOL, 1990), which provides one question for each of five health categories: self-

care, mobility, usual activities, anxiety/depression, and pain/discomfort. Answers can be 

converted into a total utility score to allow comparison across health conditions. The EQ-
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5D has demonstrated adequate reliability and validity in populations with cardiovascular 

disease (Dyer et al., 2010). As answers to the EQ-5D pertain to only the current day, this 

questionnaire has high sensitivity to short-term changes. However, there is evidence of 

strong ceiling effects across both domain and index values of the EQ-5D, which suggests 

that it may not detect clinically significant changes at the higher spectrum of QOL 

(Gierlaszyńska et al., 2016; Dyer et al., 2010).   

Similarly, the World Health Organisation Quality of Life – Brief Version (WHOQOL-

BREF) evaluates a respondent’s general QOL across four domains: physical health, 

psychological health, social relationships and environment. Studies have suggested 

adequate reliability and validity of this measure in the general population (Ohaeri and 

Awadalla, 2009; Izutsu et al., 2005). However, it is argued that the WHOQOL-BREF 

may not be an adequate measure for different QOL dimensions in populations with CHD 

(Najafi et al., 2013), despite its suitability as an overall QOL index.  

In recent years, a number of self-report instruments have been developed to examine 

specific aspects of QOL relevant to CHD. This includes the 19-item Seattle Angina 

Questionnaire (SAQ; Spertus et al., 1995), which quantifies patients’ physical limitations 

caused by angina, the frequency of and recent changes in symptoms, satisfaction with 

treatment, and the degree to which they perceive their condition to affect QOL (Spertus 

et al., 1995). All SAQ domains have been deemed psychometrically adequate, with high 

sensitivity in detecting clinical changes associated with angina. The SAQ has also been 

utilised to monitor symptom improvements following cardiac surgery (Huber et al., 2007) 

and during rehabilitation (Tavella and Beltrame, 2012).  
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Abbreviations. SF-36 = 36-item Short Form Health Survey; WHOQOL-BREF = World Health 

Organisation Quality of Life questionnaire – brief version; EQ-5D = EuroQOL group 5 Dimension 

Questionnaire; SIP = Sickness Impact Profile; HUI 2 = Health Utilities Index Mark 2; Health 

Utilities Index Mark 3; QWB-SA = Quality of Well-being Scale – Self-Administered; SAQ = 

Seattle Angina Questionnaire; MacNew = MacNew Heart Disease Health-Related Quality of Life 

 

 

Table 1.  

Generic vs CHD-specific Measures  
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The MacNew Heart Disease Health-Related Quality of Life Questionnaire (MacNew), 

based on the 97-item Quality of Life after Myocardial Infarction Questionnaire (Valenti 

et al., 1996), is another instrument designed to evaluate how QOL is affected by CHD 

and its treatment. This 27-item measure assesses QOL in three domains: physical 

limitation, emotional function and social function. Studies support the reliability and 

validity of the MacNew in assessing QOL in people with cardiac symptoms. In addition, 

research shows that it is responsive and sensitive to changes in QOL following CHD 

rehabilitation (Alphin et al., 2015; Höfer et al., 2012).  

In sum, numerous QOL assessment tools are available for clinical and research purposes; 

however there are conceptual discrepancies between these measures (Karimi and Brazier, 

2016). For example, the SF-36 focuses on physical capacity and psychosocial functioning 

whereas the WHOQOL-BREF incorporates an environmental component (Hand, 2016). 

Additionally, the SF-36 and EQ-5D define psychological functioning in terms of mood 

whereas the WHOQOL-BREF additionally assesses cognitive functioning.  Some QOL 

measures are based on the relationships between multiple items intended to measure one 

or more domains (e.g. SIP), whereas others are based on the use of single items to measure 

well-being (e.g. EQ-5D). The use of generic versus disease-specific QOL instruments is 

also contentious, with suggestion that generic QOL instruments, which generate a total 

QOL index (e.g. SF-36) have limited sensitivity to capture small changes within and 

between patients (Coons et al., 2000; Richardson et al., 2015; De Smedt et al., 2016). 

Despite these discrepancies, the available measures usefully complement an existing 

detailed scheme for the classification of disability: the International Classification of 

Functioning, Disability and Health, or ICF (WHO, 2001). 
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QOL and the ICF 

Definition. QOL, as a multidimensional construct, is best conceptualised by a 

framework such as the International Classification of Functioning, Disability and Health 

(ICF; WHO, 2001). The ICF was developed by the WHO as a theoretical framework to 

provide an international standardised ‘language’ on health status and functioning. Today, 

the ICF is used as a multidisciplinary framework to help inform data collection, analyse 

participant responses, guide clinical assessment, assist in rehabilitation goal-setting and 

provide a person-centred comprehensive understanding of complex health conditions 

(Alford et al., 2015; Castaneda et al., 2014).  

The ICF highlights a paradigm shift in the way health and disability are understood and 

measured (Kostanjsek, 2011). Traditionally, ‘health’ was classified as the opposite of 

death and disease, reflected by mortality and morbidity measures (Kostanjsek, 2011). 

‘Disability’ was considered a separate entity, defined as medical conditions involving 

bodily impairments or an imposed restriction on an individual that prevents engagement 

with daily activities (Kostanjsek, 2011). The ICF presents these two concepts on a single 

spectrum, integrating biological, psychological, social and environmental factors. In 

acknowledgement of the unique features and challenges of specific health conditions, 

such as CHD, ICF Core Sets have been developed (Cieza et al., 2004). These core sets 

include a comprehensive and abbreviated list of relevant concepts that need to be 

considered in multidisciplinary assessment (Castaneda et al., 2014).   

The ICF views QOL as a complex and changing construct involving a dynamic interaction 

between four domains. Specifically, body structures and function interact with limitations 

and restrictions in activities and participation. Both of these domains are determined by 
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contextual variables – namely, one’s social and attitudinal environment alongside 

individual or personal factors (e.g. age, gender, values, beliefs, lifestyle etc.). Figure 1 

illustrates the interactions among these domains in the context of CHD. Application of 

the ICF to the understanding of QOL has been previously reviewed, with research 

indicating its use in rehabilitation settings to summarise patient presentations (Bakas et 

al., 2012; Huber et al., 2010; Racca et al., 2015). Individual studies have also mapped 

features of disease-specific QOL measures onto the ICF, highlighting sufficient common 

content among these tools (Schiariti et al., 2011; Cieza and Stucki, 2005; Geyh et al., 

2007; Silva et al., 2013). In relation to CHD, 75% of the concepts extracted from 

outcomes measures have been found to correspond with the ICF domains (Wolff et al., 

2004).  

Body Structures and Functions. This domain refers to physiological and 

emotional processes within the human body affected by CHD. A wealth of research has 

established significant relationships between QOL and exercise tolerance functions 

(Bocalini et al., 2008), sensation of pain (Niv and Kreitler, 2001) and energy and drive 

functions (Schalock, 2004) in other chronic illness and disability groups (e.g. chronic 

pain).  However, only single studies have reported positive associations between physical 

pain, life dissatisfaction and CHD specifically (Valkamo et al., 2003; Parsons et al., 2015) 

(Lee et al., 2017).  In contrast, emotional functions have a recurring focus in the CHD 

literature. Indeed, studies report the importance of depressed mood and anxiety symptoms 

in the aetiology, development, duration and outcome of CHD (Albus, 2010; Khayyam-

Nekouei et al., 2013; Davidson and Mostofsky, 2010; Eng et al., 2011). Individuals 

reporting low mood have twice the rate of reported angina and triple the reported physical 
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limitations than those without (Rumsfeld et al., 2003). Similarly anxiety has been 

associated with adverse cardiac events including the exacerbation of atherosclerosis 

(Rosenbloom et al., 2009) and arrhythmia (Buckley and Shivkumar, 2016). Meta-

analyses of prospective cohort studies have since established depression (Gan et al., 2014) 

and anxiety (Roest et al., 2010) as independent risk factors and negative prognosis 

indicators for CHD and myocardial infarction.  

The limited research comparing the relative physical and mental health impacts of CHD 

as compared to control groups is, however, conflicting. Pettersen et al. (2008) reported 

clinically significant reductions for persons with CHD in comparison to national norms 

on most SF-36 subscales, whereas Soto Torres et al. (2004), using the same measure, 

identified comparable ratings for physical functioning, general health and mental health. 

Another study by Bradshaw et al. (2006), which also implemented the SF-36, only 

identified significant differences in physical functioning, vitality and emotional role 

limitations between their CHD cohort and population norms.  

These discrepant findings may, in part, reflect limitations associated with generic QOL 

measures and the use of population norms for comparisons. The utility of generic QOL 

instruments, which are often utilised in CHD comparative studies, has been questioned 

(Coons et al., 2000; Richardson et al., 2015). In particular, generic measures which 

generate a total QOL index, such as the SF-36, may have limited sensitivity to capture 

small changes within and between patients (De Smedt et al., 2016). In addition, normative 

data associated with such measures often represent the performance of a defined 

population at a specific point in time. Consequently, it may not account for 

sociodemographic factors (i.e. age, economic status, education) across different 
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The discrepancies in QOL findings also need to be considered in the context of sample 

characteristics, including comorbidity and severity of CHD symptoms. Specifically, 

patients with CHD often present with more than one comorbid condition (e.g. 

cerebrovascular disease, peripheral artery disease or heart failure) in addition to anxiety 

and depression (Dickens et al., 2014), all of which contribute to reduced QOL. However, 

CHD studies do not consistently report these comorbidities, making it difficult to account 

for their effects when exploring the specific impacts of CHD.  In addition, CHD 

studies have utilised different control groups. This includes chronic illness and disability 

groups as widespread as Parkinson’s Disease (Ferrucci et al., 2000), dyslipidaemia 

(Lalonde et al., 2001), panic disorder (Srivastava et al., 2017) and peripheral artery 

disease (de Graaff et al., 2002). These distinct health conditions may vary in risk factors, 

physical symptoms and psychological challenges that  make it difficult to compare data 

generated across different studies (Megari, 2013).  

Activity and Participation. This domain describes functional status and 

engagement with life. The CHD literature has consistently reported limitations in 

carrying out daily routine as a result of clinical symptoms such as shortness of breath 

and fatigue (Duruturk et al., 2015).  Individuals who experience acute angina have 

limited physical capacity which prevents engagement with daily activities (Britton et 

al., 2012). Restrictions include functional activities such as walking across a room and 

moving from a bed to chair, with up to 28% of individuals reporting severe problems 

in mobility (Schweikert et al., 2009). Such limitations have significant effects on the 

individual, their families and society. This lack of physical activity contributes to 

increases in body weight (Britton et al., 2012), which has been identified as a main 
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predictor of low QOL (Schweikert et al., 2009). Decreased ability to look after one’s 

health has also been reported, with research identifying poor diet in individuals 

following CHD diagnosis and treatment (Ma et al., 2008; Coyan et al., 2014).  

 

Limitations in this literature are, however, associated with the instruments utilised to 

measure engagement and participation in activities. In particular, two of the most 

commonly utilised measures, the Participation Scale (P-scale) (van Brakel et al., 2006) 

and World Health Organization Disability Assessment Schedule II (WHODAS-II) 

(WHO, 1988), assess related but different constructs (Richardson et al., 2015). The P-

scale is based on the nine participation domains of the ICF: learning and applying 

knowledge, general tasks and demands, communication, mobility, self-care, domestic 

life, interpersonal interactions and relationships, major life areas and community, and 

social and civic life (van Brakel et al, 2006). In comparison, the WHODAS-II, 

although grounded in the ICF, includes cognition – understanding and 

communicating, as a domain (Richardson et al, 2015).  Moreover, generic QOL 

instruments may evaluate aspects of the ‘activities and participation’ domain but do 

not encapsulate all components (Perenboom and Chorus, 2003). This suggests a need 

to compare ICF domain-specific content of QOL measures in addition to examining 

QOL tools individually, and where possible, in relation to their specific subscales 

(Stevanovic et al., 2016).  

 

Environmental Factors. This domain encompasses the physical, social and 

attitudinal surroundings in which individuals conduct their lives.  The CHD literature has 

focused primarily on social support as a construct, with studies identifying a strong 
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positive rehabilitation between perceived social support and enhanced coping (Roohafza 

et al., 2012; Kähkönen et al., 2017; Leifheit-Limson et al., 2012). Environmental 

mechanisms that link social support and cardiovascular symptoms include connections 

with friends and family,  engagement in physical exercise (Lindsay Smith et al., 2017) 

and healthy eating (Luszczynska and Cieslak, 2009). Social support has also been 

associated with reduced psychological distress and minimised cardiovascular reactivity 

to stressful events (Roohafza et al., 2012; Nausheen et al., 2007).  Conversely, the absence 

of social or marital support are significant predictors for poor prognosis in cardiac 

patients, independent of other risk factors (Compare et al. 2013).  

There is, however, heterogeneity in the way that social support is operationalised in 

cardiac rehabilitation. For example, some instruments (e.g. the SF-36) focus on social 

capabilities and functioning whereas others (e.g. WHOQOL-BREF) address satisfaction 

with social relations (Huang et al., 2006). In their systematic comparison of six 

instruments that assess ICF environmental components, Alvarelhao et al. (2012) found 

that measures differed in both the content and type of assessment: some explore the 

presence or absence of environmental factors whilst others assess the intensity of the 

impact of these factors. These findings highlight the need for further research to support 

the measurement of environmental factors in the CHD cohort. This includes a need to 

identify which ICF environmental categories have been explored in this literature in 

addition to those categories that are yet to be captured.  

Personal Factors. This domain refers to an individual’s background, including 

factors that are not directly part of a health condition (WHO, 2012). Although, due to 

individual and cultural variations, this component is yet to be classified into specific 
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categories in the ICF, relevant factors to CHD include gender, race, age, fitness, lifestyle, 

coping styles and education. Gender differences in QOL have been highlighted in the 

CHD literature with studies reporting that females experience more physical and mental 

impairment following diagnosis than males (Gijsberts et al., 2015; Ford et al., 2008). Low 

socioeconomic background, lower level of education and older age groups have also been 

associated with reduced QOL following coronary procedures (Daoulah et al., 2017; 

Barbareschi et al., 2009).  The extent to which these personal factors affect QOL in the 

CHD population as compared to controls groups is yet to be investigated.  

Summary 

In summary, the impact of CHD on QOL has been examined by a multitude of studies, 

utilising multifaceted measures. The ICF provides a biopsychosocial framework with 

which to analyse this literature, helping to identify QOL domains that are most affected 

by CHD. However, it is important that research examines domain-specific differences in 

QOL whilst also accounting for variation in the QOL measures utilised. Ideally, a 

quantitative examination of QOL differences between CHD cohorts and comparison 

groups, including the general population and other chronic illness groups, is needed to 

clarify the relative impacts of CHD on QOL. This pooled data would help inform 

subsequent treatment and direct rehabilitation processes towards areas that require most 

intervention for this population (Franzen-Dahlin et al., 2010). 
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Abstract 

Quality of life (QOL) is an important outcome measure in adults with coronary heart 

disease (CHD). However, research investigating the relative impacts of CHD on QOL is 

characterised by inconsistencies in QOL measurement and the use of comparison groups. 

Framed by the International Classification of Functioning Disability and Health, a meta-

analysis of 14 studies assessing QOL in 4,040 adults with CHD compared with 48,270 

individuals from the general population or 434 persons with another health conditions, 

was performed. Single studies identified lower self-reported ratings for those with CHD 

across QOL domains; however pooled effect estimates were not significant. Further 

research is needed to confirm these results and determine longitudinal changes in QOL 

following CHD.   
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Introduction 

Coronary heart disease (CHD) is a condition caused by the accumulation of 

atherosclerotic plaque in the interior walls of coronary arteries, resulting in decreased 

blood flow to the heart. CHD is responsible for about one-third of all deaths in people 

over age 35 worldwide (Benjamin et al., 2017; Nichols et al., 2014; Rosamond et al., 

2008). This condition not only represents a significant disease burden in western societies 

but has also been identified as a growing epidemic in low and middle-income countries 

(Gaziano et al., 2010). The disease burden of CHD is amplified by its significant health 

management costs, estimated to be $USD 188 billion or $AUD 2028 million (Nelson & 

Whitsel, 2016; AIHW, 2014). These estimates are likely to increase exponentially due to 

the rapidly ageing population and increasing incidence of CHD risk factors, namely 

diabetes and obesity (Pandya et al., 2013). In sum, CHD is one of the greatest health-

related challenges facing patients, health professionals and the broader society.  

The burden of illness caused by CHD, including its socioeconomic and personal 

impact, is often estimated using quality of life (QOL) measures. The World Health 

Organisation (WHO, 1995) defines QOL as an individual’s perception of their life across 

broad domains including physical health, psychological state, level of independence, 

interpersonal relationships and the socio-cultural environment. A related concept is 

health-related quality of life (HRQOL), which refers to the perception of health or 

changes in health that affects an individual’s physical, psychological and social 

functioning (Dickens et al., 2012; Karimi and Brazier, 2016). Research has indicated 

significant overlap between these two constructs, with evidence of their 

interchangeability (Karimi and Brazier, 2016). For this reason, the term QOL will be used 
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hereafter to broadly capture the physical, social and emotional wellbeing of the CHD 

population at large.  

Investigations of specific QOL dimensions for adults diagnosed with CHD have 

revealed discrepancies across studies. These may, in part, reflect the multidimensional 

nature of QOL.  Available QOL measures vary in the number and type of domains 

incorporated (e.g. nine subdomains in Short Form Health Survey [SF-36] vs. three 

domains in World Health Organisation Quality of Life – Brief Version [WHOQOL-

BREF]; Table 1). Conceptual differences are also evident (e.g.  ‘psychological 

functioning’ is defined as mood in the EuroQol-5D [EQ-5D] but also encompasses 

cognitive function and self-esteem in the WHOQOL-BREF). Notably, the 

aforementioned measures represent generic QOL tools, which are useful to generate 

general health profiles and compare different CHD interventions but may under-estimate 

QOL changes of particular importance to those with CHD (De Smedt et al., 2016). To 

address this criticism, researchers have developed disease-specific instruments, such as 

the Seattle Angina Questionnaire (Spertus et al., 1995) to capture particular aspects of 

CHD (e.g. myocardial infarction, angina), although these instruments are less frequently 

utilised in CHD research (Ware et al., 2016).  

[insert Table 1 here] 

These measurement discrepancies highlight the need to organise the existing 

information on QOL and CHD against an evidence-based framework. One such 

framework is the International Classification of Functioning, Disability and Health (ICF; 

World Health Organization, 2001). The ICF was developed by the WHO to provide an 
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international standardised ‘language’ on health status and functioning. It focuses on the 

dynamic interaction between four domains. Specifically, body structures and function - 

or the physiological and emotional processes that occur within the human body, interact 

with functional limitations and restrictions in life activities and subsequent participation 

levels (Figure 1). These domains are determined by contextual variables – namely, one’s 

social and attitudinal environment alongside individual or personal variables (e.g. age, 

gender, beliefs etc.).  

[insert Figure 1 here] 

Operationalising QOL against the ICF not only helps to profile the functioning of 

people with CHD but also highlights areas for future research. For example, exercise 

tolerance functions (Bocalini et al., 2008), energy and drive functions (Schalock, 2004) 

and sensation of pain (Niv and Kreitler, 2001), all classified under body structures and 

functions, have been identified as key QOL issues for those with a chronic illness; 

however, research on these areas is largely characterised by single studies. Emotional 

functions also correlate significantly with QOL, with studies reporting the negative 

impact of depressed mood and anxiety symptoms in CHD aetiology, development, 

duration and patient outcome (Albus, 2010; Khayyam-Nekouei et al., 2013; Eng et al., 

2011; Gu et al., 2016; Watkins et al., 2013). The relative mental and physical health 

impacts experienced by people with CHD however, remain unclear as the data comparing 

QOL between this cohort and control groups is conflicting. For example, Pettersen et al. 

(2008) reported clinically significant reductions for persons with CHD in comparison to 

national norms across most of the SF-36 subscales, whereas Soto Torres et al. (2004), 

using the same measure, reported comparable (non-significant) group ratings for the 

physical functioning, general health perception and mental health subscales.  
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These discrepancies may reflect the use of referenced population norms as 

comparative data. Generally, such data represent the performance of a defined population 

at a specific point in time, which may not account for sociodemographic factors (e.g. age, 

economic status, education) across different populations in addition to sociodemographic 

changes in these populations over time (De Smedt et al., 2015). Indeed, Pettersen et al. 

(2008) noted that SF-36 national norms were not available for subjects over 80 years old, 

which may have contributed to an overestimated mean difference between their CHD and 

normative samples within this age group.  Moreover, normative values developed for the 

SF-36 have changed over time, with a recent study identifying that item means for a 

Norwegian population were lower (in relation to physical functioning, physical role 

limitations, emotional role limitations, and general health) and higher (in relation to 

vitality, mental health) on certain subscales in comparison to earlier norms (Garratt and 

Stavem, 2017).  

The negative impact of CHD extends to intimate relationships (classified as 

activities and participation), with research identifying sexual dysfunction and 

dissatisfaction as contributing to low mood and reduced QOL (Dalteg et al., 2011). 

However, this data is largely based on single-CHD samples, thus the relative impacts of 

CHD on interpersonal functioning remain unclear. Limitations in carrying out daily 

routine and moving around also correlate with CHD symptoms, such as shortness of 

breath and fatigue (Duruturk et al., 2015) – although this is not a consistent finding.  For 

example, De Smedt et al. (2015) reported significantly impaired mobility among their 

sample with CHD whereas Schweikert et al. (2009) reported improved mobility in people 

with CHD compared to the general population. This finding may, again, be partly 
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explained by the use of reference norms (in this case, the EQ-5D) that have not been 

standardised across different populations.  

 The measurement of environmental QOL components for those with CHD also 

requires attention. Studies have identified a strong positive association between perceived 

social support and enhanced coping. However, social support has been operationalised in 

different ways. Some studies have examined the amount of support received from friends, 

immediate family and health professionals, (Roohafza et al., 2012; Kähkönen et al., 2017; 

Leifheit-Limson et al., 2012) while others have focussed on one’s ability to engage in 

interpersonal relationships (Floud et al., 2016; Sundquist et al., 2004). In addition, some 

instruments (e.g. the SF-36) focus on social capabilities and functioning whereas others 

(e.g. WHOQOL-BREF) address satisfaction with social relations (Huang et al., 2006). 

These conceptual differences highlight the need to examine individual subscales across 

available social support measures to avoid confounding the measurement of 

environmental barriers and facilitators.  

To ensure a comprehensive understanding of how contextual factors contribute to 

QOL following CHD diagnosis, it is also important to consider factors that are not directly 

part of an individual’s physical health condition (WHO, 2012). Although personal factors 

is yet to be classified by the ICF, psychological factors relevant to CHD include an 

individual’s self-perception and self-esteem (Grotkamp et al., 2012). Indeed, a positive 

health perception and sense of control at time of discharge has been associated with high 

QOL three years post-discharge from cardiac rehabilitation (Lau-Walker et al., 2009). 

This highlights the importance of individual, personal variables in self-management and 

treatment adherence (DiMatteo et al., 2007; Redman, 2005; Grotkamp et al., 2012).  
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In summary, the CHD literature is characterised by conceptual differences in both 

QOL as a construct and the instruments utilised. In addition, the use of normative QOL 

comparisons confounds the available data. The distinct impact of CHD on QOL therefore 

remains unclear. This information is critical in order to identify targets for CHD treatment 

and rehabilitation (Franzen-Dahlin et al., 2010). The current meta-analysis addresses 

these research gaps by utilising the ICF as a framework to map QOL components relevant 

to CHD, thus guiding the selection of appropriate clinical measures. The primary research 

question for this meta-analysis is: To what degree do adults with CHD differ across QOL 

domains and subdomains, as defined by the ICF, in comparison to peers sourced from 

the general population or those living with other chronic health conditions?  

 

Method 

Literature Search  

A comprehensive search of the Embase, PsycINFO and PubMed databases was 

undertaken to obtain studies that examined QOL in persons with CHD relative to an 

independent control group (e.g. general population or other health condition group). 

Databases were searched from inception (Embase 1947; PsycINFO 1967; Pubmed 1996) 

to July 2017. In accordance with the PRISMA guidelines (Moher et al., 2009), the search 

strategy involved a list of key search terms relating to CHD (e.g. ‘coronary heart disease’, 

‘coronary occlusion’) and QOL (e.g. ‘quality of life, ‘life quality’), with terms specifically 

tailored to the Emtree (Embase), Thesaurus (PsycINFO), and MeSH (Pubmed) 

vocabulary (see Table A, Supplementary Material). Search terms and procedures were 

checked for accuracy by a research librarian. In addition, the reference lists of eligible 
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studies and relevant CHD reviews were hand-searched (Foxwell et al., 2013; Dickens et 

al., 2012a). Although this process did not lead to the discovery of any new studies, it 

helped to ensure that all relevant papers were identified. 

Eligibility Criteria and Study Selection  

For a study to be included in this meta-analysis, it needed to: (a) recruit an adult 

sample (i.e. ages ≥ 18 years) with CHD, as determined by medical examination (e.g. 

electrocardiography, CT angiography), clinical interview (e.g. Braunwald clinical 

classification) (Calton et al., 1998), or patient reported information (e.g. symptom 

checklist). Studies also had to utilise (b) an independent group design, whereby 

individuals with CHD were compared to a control groups (i.e. individuals from the 

general population or those with other health conditions), in addition to (c) a validated 

QOL measure (see Table 1) (Thompson and Yu, 2003). Finally, studies had to (d) provide 

quantitative, parametric data to calculate standardised mean group differences in the form 

of Hedges’ g (e.g. means, standard deviations); and (e) be published in English to ensure 

methodological rigour (Jüni et al., 2002). This included journal articles and protocol 

studies. Conference abstracts were included, provided that they reported sufficient 

parametric data for meta-analysis. Studies were ineligible if they included: (a) a range of 

chronic diseases and disabilities (e.g. CHD, obstructive pulmonary disease), where the 

data for participants with CHD could not be separately extracted; or (b) utilised normative 

QOL data as a comparison group, which may not necessarily control for potential sample 

confounds (e.g. age, sex) (Kendall et al., 1999). Authors of one article (Ferrucci et al., 

2000) were contacted to obtain further data.   
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The initial literature search produced 10,777 potentially relevant studies, from 

which 1453 duplicates were identified and removed. The titles and abstracts of the 

remaining 9324 studies were re-screened against the eligibility criteria, resulting in 24 

potentially eligible studies. Two reviewers (D.D. and P. J. T.) checked this subset of 24 

studies and inter-rater agreement was unanimous. During this process, an additional 10 

studies which utilised normative QOL data were excluded. The final sample therefore 

comprised of 14 independent studies, with no overlapping data identified (see Figure 2).  

[insert Figure 2 here] 

Data Collection and Preparation  

In accordance with the PRISMA guidelines (Moher et al., 2009) a data extraction 

sheet was purposely constructed to collate key information from each study. This 

included: (a) study details (e.g. year, author); (b) demographic data (e.g. participants’ age, 

relationship status); (c) sample characteristics (e.g. control group, recruitment source); 

(d) effect size data (i.e. means, SDs, sample Ns) and (e) QOL measure (e.g. SF-36). To 

facilitate data interpretation, individual measures were grouped according to the four ICF 

domains: body functions and structures, activities and participation, environmental 

factors and personal factors (see Table B, Supplementary Materials). Each domain 

comprises of chapters, which are further broken down into subdomains (Figure 3) (Geyh 

et al., 2007). The methodology outlined by Cieza et al. (2002) was used to identify and 

link QOL measures to the ICF. Details of this mapping process are summarised in Table 

C (see Supplementary Materials). Composite measures, which incorporate multiple ICF 

domains (e.g. SF-36 mental health component) were grouped and summarised separately 

to ensure that all relevant data were considered.  
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[insert Figure 3 here] 

Study Evaluation  

The conclusions of a meta-analysis are highly dependent on the quality of studies 

identified to estimate pooled effects (Greco et al., 2013). The methodological quality, or 

internal validity, of included studies was therefore evaluated using the QualSyst (Kmet, 

Lee & Cook, 2004). This 14-item tool examines the extent to which study design, conduct 

and analyses contribute to potential sources of error and bias in research. Each item, per 

study, was rated as ‘Yes’ (score of 2; criteria adequately addressed), ‘Partial’ (score of 1; 

criteria partially addressed), or ‘No’ (score of 0; criteria not addressed’). Three criteria 

specific to intervention studies - Random allocation, Blinding of Investigators and 

Blinding of Subjects, were not applicable to the observational data in this meta-analysis 

and were therefore removed. Two scores were calculated: a summary score for each study 

(score range: 0 to 22), reflecting the extent to which studies fulfilled each criteria, and the 

percentage of studies receiving scores of 2, 1, and 0 for each item.  The author (J.L.) 

completed this quality appraisal. 

 

Statistical Analysis  

Effect size data was entered into and analysed using Comprehensive Meta-

Analysis Software (CMA, Version 3, Englewood, NJ: Biostat Inc.). Standardised mean 

differences were calculated to estimate the extent to which CHD and control groups (i.e. 

general population or other health condition group) differed in self-reported QOL. Given 

the dissimilarity in sample sizes within and between studies, Hedges’ g, which utilises a 

standard deviation weighted by sample size, was the most suitable estimate (Ellis, 2010). 
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Cohen’s (1991) guidelines were used for the interpretation of g, whereby a small effect ≥ 

0.2, a moderate effect ≥ 0.5, and a large effect ≥ 0.8.  

The calculation and interpretation of g involved several steps. First, studies that 

used the same QOL measure were pooled. Second, effect estimates were grouped 

according to the ICF domain and subdomain they represented. If a study reported multiple 

effect estimates within a subdomain (e.g. SF-36 subscales of bodily pain and vitality for 

body structure and functions), a mean g was computed for that study prior to pooling. 

Pooled estimates were also weighted by the inverse of the variance (dw), or inverse of the 

standard error, which accounts for an upward bias associated with standardised mean 

differences based on small sample sizes (Borenstein, Hedges, Higgins & Rothstein, 

2009). For ease of data interpretation, the direction of g was standardised so that a 

negative value reflected lower QOL among people with CHD in comparison to controls. 

Forest plots were generated to illustrate the distribution of effect sizes. The precision or 

accuracy of both individual and weighted effect sizes was determined by calculating 

ninety-five percent confidence intervals (95% CIs), with p values also calculated to 

determine the statistical significance of g. CIs provide a range of plausible values within 

which the true population mean difference lies while a p value < 0.05 is considered to be 

significant (Ellis, 2010).  

A common limitation of meta-analysis is the ‘file drawer’ problem; a type of 

publication bias. Specifically, a meta-analysis which relies on published data may 

magnify the true effect estimate given that published data tends to rely on positive, 

significant results rather than negative or inconclusive results (Rosenthal, 1979). To 

account for this, fail-safe N statistics (Nfs) were calculated for both individual and 

weighted effect sizes.  This statistic, based on the formula recommended by Lipsey and 
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Wilson (2001), provides an estimation of the number of unpublished studies with small 

effect sizes (i.e. g = 0.2) required to invalidate the calculated weighted effect size.  In 

general, the larger the Nfs value, the more confidence one may have in the results 

(Zakzanis, 2001). In this meta-analysis, a Nfs was considered adequate if it exceeded the 

number of studies associated with an effect size.  

It is also important to consider the level of heterogeneity in a meta-analysis. This 

was captured by the I2 statistic, which reflects the percentage of variation across studies 

resulting from inter-study heterogeneity, rather than simple sampling error (Bowater & 

Escarela, 2013). An I2 greater than 40% indicates moderate methodological/sample 

heterogeneity, with values over 70% suggesting substantial heterogeneity (Higgins & 

Green, 2011).   

A random-effects model, which estimates the mean of a distribution of effects, 

was used for these analyses. This model accounts for the differences between studies 

caused by sampling error and study design (Borenstein, Hedges, Higgins & Rothstein, 

2010). The use of such a model is warranted as there is heterogeneity in QOL as a 

construct (Karimi & Brazier, 2016). In addition, the CHD population is characterised by 

various comorbidities (Tusek-Bunc and Petek, 2016) and diverse sociodemographic 

backgrounds (Thornley et al., 2011).    

The results of this meta-analysis were interpreted using a combination of these 

statistics. Specifically, differences in QOL ratings between the CHD and control groups 

were deemed significant if the weighted effect size: (a) was medium (g ≥ 0.50) to large 

(g ≥ 0.80); (b) associated with a 95% CI which did not include the value of zero; (c) p < 
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0.05; and (d) the Nfs score suggested that the findings were unlikely to be influenced by 

publication bias (i.e. Nfs > Nstudies). 

 

Results 

Study Characteristics  

All 14 independent studies included in this meta-analysis were observational in 

design. This included 11 journal articles and three conference abstracts (Altintas et al., 

2015; Lee et al., 2010; Tavella et al., 2011) published from 1997 to 2017. These studies 

originated from Asia (Nstudies = 4), Europe (Nstudies = 6), Canada (Nstudies = 1), Australia 

(Nstudies = 1) and the United States of America (Nstudies = 1). Alonso et al.’s pan-European 

study (2004) involved eight participating countries (see Table D in Supplementary 

Material for details). Three studies contributed to 64% of the sample with CHD (Lee et 

al., 2015; Tavella et al., 2011; Alonso et al., 2004), providing 13 out of 32 effect sizes. 

All studies recruited participants from single sources (i.e. single hospitals/clinics) with 

half being outpatients from the general community (Nstudies = 7) and half being hospital 

inpatients (Nstudies = 7).  

Sample Characteristics  

CHD groups.  The 14 studies included in this review examined a pooled sample 

of 4,040 participants with CHD (see Table 2). Consistent with global data (Benjamin et 

al., 2017), there was a higher proportion of males (58%) than females (42%) with CHD, 

with an overall mean age of 60.3 years (SD = 4.6). The average employment rate was 

54%, although this was based on limited data (Nstudies = 2). Additional health information 
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was not routinely reported. Only Lee et al. (2015) reported time since diagnosis whilst 

two studies (Lalonde et al., 2001; Lee et al., 2015) reported existing medical 

comorbidities (e.g. major depression, diabetes). Three studies (Claesson et al., 2003; 

Lalonde et al., 2001; Noelle et al., 2009) reported medication data (i.e. psychotropic or 

cardiovascular-related medications).  

Control groups. The 14 studies contributed a total, pooled sample of 48,704 

controls (Table 2).  This comprised of 48,270 individuals described as the ‘general 

community’ population (Nstudies = 13), with six studies specifying that their control group 

comprised of ‘healthy controls’ (Nstudies = 7). Four studies also included comparisons with 

434 participants living with another chronic medical condition: Parkinson ’s disease, 

Peripheral Artery Disease, Panic Disorder Related Chest Pain or Dyslipidaemia. Routine 

sociodemographic information (e.g. relationship, education, employment status) was 

inconsistently reported and/or defined. Three studies (Westin et al., 1997; Unsar et al., 

2007; Srivastava et al., 2017) controlled for potential sample confounds by matching 

participants on key characteristics (i.e. age, gender).  

Group differences. The comparability of the CHD and control groups on key 

sample parameters was examined. There were significant group differences in age (t (18) 

= 4.17, p = .0006): participants with CHD were older than the general population. 

Differences in gender representation was also significant: the CHD group comprised a 

higher ratio of males than either control group (general population: χ 2(1) = 74.02, p 

<.0001; other condition: χ 2(1) = 14.68, p = .0001).  

[insert Table 2 here] 
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Quality Appraisal 

The average quality assessment score was 17.7 (SD = 5.34) out of a possible 22. 

Scores varied from a low 5 (Altintas et al., 2015) to a maximum of 22 (Alonso et al., 

2004; Noelle et al., 2009; Seo et al., 2015), representing differences in data quality (Figure 

4). For the most part, studies provided a clear description of their objectives (Criterion 1: 

86% fulfilled), experimental design (Criterion 2: 93% fulfilled) and method of 

comparison (Criterion 3: 79% fulfilled). Specifically, selection bias was minimised with 

recruitment of both outpatients and inpatients occurring via telephone, mail and at 

medical or research clinics. Key participant characteristics (e.g. socioeconomic status) 

that can help to confirm the generalisability of findings were, however, not routinely 

described (Criterion 4: 57% fulfilled), with only 21% of studies outlining exclusion 

criteria (e.g. those with a history of severe mental disorder).  Not all studies clearly 

defined and justified the use of their outcome measures (Criterion 5: 65% fulfilled). 

Importantly, the majority of studies had a sufficiently powered sample size to detect 

significant group differences (Criterion 6: 65% fulfilled); although there was potential 

attrition bias as only 36% of the studies reported response rates or the management of 

missing data.  Most studies specified and justified their statistical analyses (e.g. adjusting 

for age; Criterion 7: 65% fulfilled), and provided estimates of variance (e.g. standard 

deviations; Criterion 8: 65% fulfilled). Potential sample confounds were controlled by 

either recruiting (age and gender) matched controls or presenting data from subgroup 

analyses (Criterion 9: 79% fulfilled). Finally, most studies sufficiently explained 

significant and non-significant results (Criterion 10: 72% fulfilled) in addition to 

explaining how conclusions, including clinical implications, were supported (Criterion 
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11: 93% fulfilled). In sum, internal validity of studies varied along a continuum of high 

to low, with the majority attempting to minimise potential methodological biases.   

[insert Figure 4 here] 

 

Differences in composite QOL scores between CHD and General Population 

 Eleven studies provided composite QOL scores, using nine individual measures that 

integrated various ICF domains and subdomains. The findings are summarised in Table 

3, with effect sizes rank ordered from highest to lowest. Clinically significant and 

moderate to large group differences were noted: participants with CHD experienced 

reduced physical and psychological functioning compared to the general population. The 

largest mean difference was associated with the Quality of Life Questionnaire (QL; 

Westin, 1997), which assesses gastrointestinal, respiratory, neurological and muscular 

symptoms in addition to general health (e.g. appetite, body temperature). Interestingly, 

pooled effect sizes for the most commonly utilised measure, the SF-36 physical and 

mental component indices, did not yield significant findings and were characterised by 

substantial heterogeneity (I2 > 70%). The remaining measures, Health Utility Index 

(HUI), WHOQOL-BREF, and National Institute of Health – Post-CABG Study - Quality 

of Life measure (NIH) were associated with small effects; findings that were also 

compromised by publication bias. 

[insert Table 3 here] 

Differences in QOL between CHD and General Population by ICF Domain 

Body Structures and Functions. Eight individual studies, utilising three QOL 

scales or subscales, examined group differences in physical, cognitive and emotional 
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functioning (Table 4). The largest, clinically significant finding was associated with heart 

functions: those with CHD reported increased heart arrhythmia in comparison to controls.  

Individual studies also identified significant and large group differences for emotional 

functions and the sensation of pain, that is, individuals with CHD experienced higher 

levels of anxiety and depression in addition to thoracic pain. There was, however, 

considerable variation across different subscales with effect sizes ranging from small (SF-

36) to large (WHOQOL-BREF). This variation was confirmed by the substantial 

heterogeneity index (I2 > 70%).  It is important to note that these latter findings were 

largely based on single studies, potentially resulting in spurious results. 

[insert Table 4 here] 

Activities and participation. Eight studies, utilising three different QOL measures, 

examined the impact of CHD on this domain (Table 5). Based on a single study, the 

largest mean difference was associated with intimate relationships: those with CHD 

reported reduced sexual interest compared to controls. The remaining subdomains, 

recreation and leisure, moving around and carrying out daily routine, were associated 

with small to medium group differences: those with CHD consistently reported more 

limitations on their daily activities (e.g. socialising, self-care). Significant between-study 

variation in effect estimates was noted with substantial heterogeneity identified. 

Specifically, the WHOQOL-BREF Social and Physical subscales, which assess 

relationship engagement and the impact of physical constraints respectively, yielded the 

largest effect estimates (g > 1.1). However, the generalisability of this data is questionable 

as it was based on a small cohort of adults with CHD (Nparticipants = 40). Similarly, the 

ability to carry out daily routine, as assessed by the SF-36 produced varying results. 
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Those with CHD reported reduced capacity to perform daily activities (physical role 

limitations) in comparison to the general population, yet minimal difference in relation to 

activity limitations caused by psychological symptoms (emotional role limitations) (p > 

0.05).  

[insert Table 5 here] 

Environmental Factors. Only Srivastava et al. (2017) explored group differences 

in the living physical environment, general environment (e.g. noise, air pollution), 

financial stability, recreation, transportation, and availability and accessibility of health 

and social services (as measured by the WHOQOL-BREF). Comparable QOL group 

ratings were noted for this domain (g = 0.047 [CI: -0.448, 0.355] p > 0.05, Nfs = 0).   

Personal factors. Six studies investigated the personal impact of CHD on self-

perception and general health perception (Table 6). Only Westin et al. (1997) reported a 

significant mean difference: those with CHD experienced lower self-esteem compared to 

peers sourced from the general population. Individuals with CHD also had lower 

expectations of their current and future health (as measured by the SF-36), although this 

was associated with a small effect size.  

[insert Table 6 here] 

Differences in QOL between CHD and other conditions  

Four studies compared QOL between adults with CHD and adults with another 

health condition (Table 7). Those with CHD reported significantly higher QOL than peers 

with a progressive neurological condition, Parkinson’s disease. Participants with CHD 

also reported higher QOL than those with Peripheral Artery Disease, a condition that 
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increases the risk of CHD. Comparable QOL ratings were noted in relation to other 

controls - panic disorder-related chest pain, and Dyslipidaemia; a condition involving 

abnormally elevated lipids in the blood stream. The generalisability of these findings is, 

however, questionable, given the limited dataset.  

[insert Table 7 here] 

Discussion 

Key Findings 

Framed by the ICF, QOL data from 14 independent studies, involving a pooled 

sample of 4,040 persons with CHD and 48,704 comparative controls, were analysed. 

Despite wide-ranging group differences across ICF subdomains, effect estimates were all 

unanimously in a negative direction: with single studies identifying significantly lower 

QOL among those with CHD. However, pooled estimates, where available, were 

generally non-significant, suggesting that impaired QOL is not necessarily reduced when 

compared with controls. Firm conclusions cannot be drawn in relation to the QOL impact 

of CHD relative to other health conditions given the limited available data in this area.  

The finding that persons with CHD noted greater body structures and functions 

impairment (i.e. physical and mental health impairments) in comparison to healthy peers, 

particularly in relation to heart functions, thoracic pain, depression and anxiety, is to be 

expected as these have been identified as direct consequences of CHD (Khayyam-

Nekouei et al., 2013; Tusek-Bunc and Petek, 2016). The small to large group differences 

noted for the activities and participation domain may, however, reflect conceptual 

differences between QOL measures. This included objective QOL concepts in the SF-36 
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(e.g. “Does your health limit you in bathing and dressing yourself?”) and subjective 

perceptions covered by the WHOQOL-BREF (e.g. “How satisfied are you with your 

ability to perform your daily living activities?”) (Huang et al., 2006; Hand, 2016). Given 

that cardiac symptoms and medication can directly affect sexual function (Dalteg et al., 

2011), it is also not surprising that participants with CHD also reported difficulties in their 

intimate relationships. However, the higher level of mobility impairment (i.e. moving 

around) noted in this CHD sample, does conflict with Schweikert et al. (2009)’s findings. 

This may reflect potential selection bias in the latter study, which recruited participants 

who had previously undergone intervention and may have benefited from secondary 

prevention measures (e.g. physical exercise). Time since diagnosis may also explain this 

discrepancy, with research indicating a reduction in mobility problems over time (Le 

Grande et al., 2006a). This important contextual information was not routinely reported 

by included studies in this meta-analysis, preventing further investigation.  

The current findings also highlight the need for further research in relation to the 

impact of the social environment, alongside personal factors on QOL for those with CHD.  

Preliminary research has identified a gap between the needs of people with CHD, 

including the importance of companionship, and the availability and accessibility of 

health services (Asadi-Lari et al., 2003). Specifically, those with lower socio-economic 

status also access health care services less frequently (Schröder et al., 2015). In addition, 

age and gender have been identified as influential factors, with older female individuals 

reporting poor QOL following CHD diagnosis in addition to a higher need for social 

support (Ford et al., 2008; Bak and Marcisz, 2014). Addressing these research issues will 

help tailor CHD interventions specifically to vulnerable individuals and/or communities.  
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Clinical Implications 

The current findings highlight the need to consider an array of biopsychosocial 

factors in the management and treatment of CHD. Ideally, this holistic approach should 

begin soon after diagnosis. Indeed, Tully (2013) noted that the trajectories of recovery for 

individual patients need to be considered in the assessment process, given that physical 

QOL components often improve in a steady, linear direction whereas mental QOL 

components show early improvements that dissipate over time (Le Grande et al., 2006). 

It is also recommended that validated generic (e.g. SF-36) and CHD-specific (e.g. SAQ) 

measures be used in combination to obtain an initial understanding of patients’ QOL 

concerns (Gierlaszyńska et al., 2016; Thompson et al., 2016). This can be supplemented 

with ICF-based tools such as the ‘Rehabilitation Problem-Solving Form’ (RPSF) (Steiner 

et al., 2002), which allows detailed assessment integrating both the patient’s perspective 

and the professional views of clinicians. These tools ensure a holistic understanding, 

allowing clinicians to better tailor their interventions to individual needs.  

It follows that multi-disciplinary interventions are essential in cardiac 

rehabilitation. This might include a program such as the ‘Lifestyle Change Program’ 

(LSCP) (Kreikebaum et al., 2011), which targets factors shown to affect physical (e.g. 

cholesterol levels) and mental functioning (e.g. perceived stress) following CHD 

(Davidson, 2012; Chida and Steptoe, 2009; Compare et al., 2013; Morris, 2001). The 

LSCP is a three-month intervention, including three weekly sessions that integrate 

monitored exercise, cooking classes, educational lectures, group support, stress 

management classes, music therapy and spirituality classes. Preliminary findings 
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indicated a significant decrease in mean scores on physical (i.e. cholesterol) and 

psychological (i.e. depression, perceived stress) symptoms (Kreikebaum et al., 2011).  

Cognitive-behavioural approaches (CBT) have also demonstrated efficacy with 

this population (Ski et al., 2016; Lv et al., 2016; Talebi Amri et al., 2015). Psychological 

symptoms have been associated with decreased attendance and participation in cardiac 

rehabilitation (Broadbent et al., 2006; Prugger et al., 2017; McGrady et al., 2009). CBT 

targets symptoms of anxiety and depression which, in turn, enhance motivation and 

reduce misconceptions about the safety of physical activity. In addition, CBT can help to 

encourage productive behaviours for those with a chronic condition such as CHD, by 

reducing dysfunctional cognitions and increasing self-efficacy (Talebi Amri et al., 2015; 

Rutledge et al., 2013). It is recommended that effective CBT interventions are long-term 

(6-12 months), conducted in groups, and integrate specific behaviour change techniques 

(Gulliksson et al., 2011; Aghaei et al., 2015). For those with CHD, this might include 

relaxation, meditation and biofeedback training to lower blood pressure and decrease 

behavioural and emotional reactivity, ultimately reducing psychophysiological burden on 

the cardiovascular system (Nekouei et al., 2012).  

The current study also identified issues around intimacy and sexual functioning in 

the CHD population, which research has associated with reduced self-esteem, relationship 

dissatisfaction, depression, and decreased QOL (Nascimento et al., 2013; Lai et al., 2011; 

Kriston et al., 2010; Steptoe et al., 2016). Issues with sexual functioning not only affect 

adults with CHD but also their partners (Steptoe et al., 2016). Steinke et al. (2013) 

recommends various standardised tools for sexual assessment in this population with a 

specific focus on sexual concerns, interest in sexual activity and level of previous sexual 
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engagement. Mc Sharry et al. (2016) have also suggested the implementation of 

systematic sexual counselling guidelines to assist health care professionals; however, 

there continues to be a gap between the attitudes of medical and health care practitioners 

and their professional responsibility to address patients’ sexual issues (Kalka et al., 2013; 

Salehian et al., 2017).  

Study limitations 

The findings of this meta-analysis need to be considered in the context of 

methodological limitations that arose during data selection and analysis. In particular, 

analysis of potential socio-contextual and medical moderators was not possible given that 

the majority of studies did not report key sample characteristics. Notably, any subgroup 

analyses would not have been sufficiently powered to detect true QOL differences, given 

the small number of studies included in this review (Sedgwick, 2013). Further CHD 

research should explore the potential impact of female gender (Ford et al., 2008), lower 

socioeconomic status (Barbareschi et al., 2009) in addition to physical (e.g. peripheral 

artery disease) and psychological (e.g. depression) comorbidities (Tusek-Bunc and Petek, 

2016; Eng et al., 2011) on QOL in people with CHD.  

In addition, findings from the current study were based on cross-sectional data, 

preventing exploration of changes in QOL across the trajectory of CHD. Research 

suggests that QOL ratings vary across the spectrum of CHD care, from the early stages 

of diagnosis to acute care following surgical treatment and community rehabilitation 

(Strine et al., 2008; Busija et al., 2017; Wikman et al., 2011; Singh et al., 2017). 

Moreover, QOL domains are impacted differently across time, with the most severe 

mental health outcomes evident soon after CHD diagnosis (Le Grande et al., 2006; Martin 
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et al., 2007). Temporal relationships have also been noted between reduced self-esteem 

and the later development of mood difficulties in this cohort (Pawlowska et al., 2006; 

Carvalho et al., 2016), alongside lack of improvement in general health perceptions 

(Kiebzak et al., 2002; Soto Torres et al., 2004). Longitudinal research is, therefore, needed 

to investigate the changes in these QOL correlates and identify targets for intervention at 

different timeframes across the trajectory of CHD.  

 

Conclusion  

This meta-analysis is the first to collate existing data comparing QOL ratings in 

the CHD population with control groups. Single studies confirm that the repercussions of 

CHD impact both physical and mental health functioning, helping to establish priorities 

for intervention. The findings support the need for multidisciplinary assessment and 

intervention in cardiac rehabilitation to enhance QOL, with potential positive effects on 

treatment adherence, self-management and social re-engagement. Future research is 

needed to confirm these findings and determine whether these QOL impacts change over 

time.  
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14 independent studies, with data 

extracted, included in review  

1453 duplicates removed 

Online Search: 10,777 results 

identified via Embase (6509), 

PsycINFO (420), PubMed (3848)  

 

24 full text articles searched 

and re-screened against 

eligibility criteria 

9324 titles and abstracts screened 

against inclusion and exclusion 

criteria 

9300 articles excluded: 

▪ sample characteristics (e.g. age < 18, 

not CHD), n = 3945 

▪ studies with single group design or  

samples with mixed conditions 

/disability group, n = 1328 

▪ nil standardised QOL measure, n = 

3204 

▪ off-topic, non-English, not published or 

unable to source article, n = 373 

▪ study design (e.g. qualitative, no control 

group  single study design)  n = 450 

10 articles excluded: 

▪ utilised normative data  

 

Figure 2. Flow diagram of study selection process. 
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Figure 4. Quality rating of studies based on the Checklist for Assessing the Quality of 

Quantitative Studies (Kmet, Lee & Cook, 2004)  
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Abbreviations. SF-36 = 36-item Short Form Health Survey; WHOQOL-BREF = World Health Organisation 

Quality of Life questionnaire – brief version; EQ-5D = EuroQOL group 5 Dimension Questionnaire; SIP = 

Sickness Impact Profile; HUI 2 = Health Utilities Index Mark 2; Health Utilities Index Mark 3; QWB-SA = 

Quality of Well-being Scale – Self-Administered; SAQ = Seattle Angina Questionnaire; MacNew = MacNew 

Heart Disease Health-Related Quality of Life Questionnaire 

 

Table 1. Generic vs CHD-specific Measures  
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Table 2. Sample characteristics for participants (Nparticipants = 52744, Nstudies = 14) 
 

Abbreviations.  Nparticipants = number of participants providing data. Nstudies = number of studies providing data. CHD = coronary heart disease.  

Figures presented are N (%) except where indicated by * to be M (SD).  
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Table 4. Standardised mean differences across individual and pooled measures for ICF ‘Body Structures and Functions’ domain 

Abbreviations.  Nparticipants = number of participants providing data. Nstudies = number of studies providing data; CHD = coronary heart disease; General = general population; 

Hedges’ g effect estimate; CI = 95% confidence interval (with upper and lower limits), p = p value associated with individual effect estimate, Nfs = fail safe N, * effect size met 

criteria for this review: g ≥ 0.50; 95% CIs did not span zero; p < 0.05; Nfs > Nstudies 

Measures abbreviations: QL = Quality of Life Questionnaire; 15D = The Health Related Quality of Life Instrument – 15 dimensions; SF – 36 = 36-item Short Form Health Survey  
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Table 5. Standardised mean differences across individual and pooled measures for ICF ‘Activities and Participation’ domain 

Abbreviations.  Nparticipants = number of participants providing data. Nstudies = number of studies providing data; CHD = coronary heart disease; General = general 

population; g = Hedges’ g effect estimate; CI = 95% confidence interval (with upper and lower limits), p = p value associated with individual effect estimate, Nfs = fail safe N, 

* effect size met criteria for this review: g ≥ 0.50; 95% CIs did not span zero; p < 0.05; Nfs > Nstudies 

Measures abbreviations: QL = Quality of Life Questionnaire; WHOQOL-BREF = World Health Organisation Quality of Life questionnaire – brief version; SF – 36 = 36-item 

Short Form Health Survey; Social = Social Relationships; SF = Social Functioning; PH = Physical Functioning; PRL = Physical Role Limitations; ERL = Emotional Role 

Limitations  
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Table 6. Standardised mean differences across individual and pooled measures for ICF ‘Personal Factors’ domain 

Abbreviations.  Nparticipants = number of participants providing data. Nstudies = number of studies providing data; CHD = coronary heart disease; General = general population; g = 

Hedges’ g effect estimate; CI = 95% confidence interval (with upper and lower limits), p = p value associated with individual effect estimate, Nfs = fail safe N, * effect size met criteria 

for this review: g ≥ 0.50; 95% CIs did not span zero; p < 0.05; Nfs > Nstudies 

Measures abbreviations: QL = Quality of Life Questionnaire; SF – 36 = 36-item Short Form Health Survey  
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 Table 7. Standardised mean differences for QOL scores: CHD vs Other Health Condition 

 

Abbreviations: N participants = number of participants; Nstudies = number of studies providing data; CHD = coronary heart disease; Other = Other health condition; 

Parkinson’s = Parkinson’s Disease; Peripheral Artery = Peripheral Artery Disease; Panic = Panic Disorder Related Chest pain; CI = 95% confidence interval (with upper and 

lower limits), p = p value associated with individual effect estimate, Nfs = fail safe N.* effect size met criteria for this review: g ≥ 0.50; 95% CIs did not span zero; p < 0.05; 

Nfs > Nstudies 

Measures abbreviations: SIP = Sickness Impact Profile; WHOQOL - BREF = World Health Organisation Quality of Life questionnaire – brief version; SF – 36 = 36-item Short 

Form Health Survey 
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Table A: Search strategies for electronic databases 
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Table B: Components of ICF domains 
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Table C: Mapping of QOL measures 
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Table D: Summary of Study Characteristics 

Note. *Studies that compare CHD with other health conditions, **Studies that compare CHD with both the general population and other health conditions  

Abbreviations: N participants = number of participants, CHD = coronary heart disease; GP = general population; OHC = other health condition; MONICA = 

Monitoring of Trends and Determinants of Cardiovascular Disease 

Measures abbreviations: QL = Quality of Life Questionnaire; HALex = Health and Activities Limitation Index; QWB-SA = Quality of Well-being Scale – Self-

Administered; EQ-5D = EuroQol Group – health-related quality of life measure; HUI 2 = Health Utilities Index Mark 2; Health Utilities Index Mark 3; WHOQOL-

BREF = World Health Organisation Quality of Life questionnaire – brief version; SF – 36 = 36-item Short Form Health Survey; NIH = National Institute of Health – 

Post-CABG Study measure  
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