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Chapter 1

Introduction

The focus of this thesis is on the differences between Roma and non-
Roma patients regarding their mortality in the period after coronary 
angiography (CAG) and the degree to which medical risk factors and 
other factors contribute to these differences. Additionally, this thesis deals 
with revealing possible pathways among Roma ethnicity, socioeconomic 
status (SES), self-rated health (SRH) and coronary artery disease (CAD). 
This introductory chapter defines CAD and describes its epidemiology, 
lethality and the medical risk factors and other factors that contribute to 
it. Next, we will go into Roma ethnicity and differences between Roma 
and non-Roma in relation to risks for CAD. Research questions are then 
formulated and linked to the thinking model that lies behind this thesis. 
The chapter ends with an outline of the thesis.

1.1  Coronary artery disease, definition and epidemiology
Coronary artery disease (CAD), also known as coronary heart disease 
(CHD) or ischemic heart disease, is a condition which encompasses 
several groups of patients: those having acute coronary syndromes 
caused usually by acute coronary thrombosis, and those with stable 
forms of CAD presenting as stable angina pectoris or dyspnea (1). Stable 
CAD is most commonly caused by obstruction of the coronary arteries by 
atheromatous plaque growing in the time based on atherosclerotic process 
(2). It is generally characterized by episodes of reversible myocardial 
ischemia presenting as transient chest discomfort, which are usually 
inducible by exercise or emotional stress. Stable CAD also includes 
stabilized, asymptomatic forms of CAD that follow an acute coronary 
syndrome. This thesis deals only with stable CAD described hereinafter 
as simply CAD.

The diagnosis of CAD is based on clinical symptoms, among which 
angina pectoris is the most important. It usually presents with typical 
retrosternal chest pain. The prevalence of angina in population-based 
studies increases with age in both sexes, from 5-7% in women aged 45-64 
years to 10-12% in women aged 65-84 years and from 4-7% in men aged 
45-64 years to 12-14% in men aged 65-84 years (3). The annual incidence of 
uncomplicated angina pectoris is 1.0% in male Western populations aged 
45–65 years, with incidence in women under the age of 65 being slightly 
higher. After age 65, the incidence in men and women increases steeply 
with age, towards almost 4% at age 75–84 years (4). Ischaemic heart 
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disease was the leading cause of disability-adjusted life years (DALYs) 
worldwide in 2010, up from being ranked fourth in 1990 and increasing 
by 29% (5). Within the coming decades the DALYs estimate is expected to 
rise from a loss of 85 million DALYs in 1990 to a loss of approximately 150 
million DALYs globally in 2020, thereby remaining the leading somatic 
cause of loss of productivity (6).

In 2013, CAD was the most common cause of death worldwide, 
resulting in 8.14 million deaths (16.8%) (7). Regional differences, as well as 
differences between low- and middle-income countries and high-income 
countries cause variations in the outcomes between populations around 
the world. Cardiovascular disease mortality in Europe has changed over 
the past decades: age-standardized death rates have declined, especially in 
Western European countries, but mortality due to cardiovascular diseases 
in Eastern Europe has remained high (8). Thus, CAD still remains the major 
cause of premature death in Europe, and it affects both men and women.

The differing recent trends in mortality have therefore led to 
increasing geographic inequalities in the burden of CAD between 
European countries; e.g. for some Eastern European countries, including 
Russia and Ukraine, the mortality rate due to CAD for 55–60 year olds 
is higher than the rate in France for people aged 20 years older (9). For 
Slovakia, CAD age-standardized mortality rates for men were 333.8 
and for women 209.5 per one hundred thousand in the year 2010, with 
a 10-year change of -9% and -11% respectively (9). This places Slovakia 
somewhere in the middle of the rates in the former Soviet Block. 

Among the most important clinical predictors of patient outcomes 
in CAD are the ejection fraction of the left ventricle (EF) and the New 
York Heart Association (NYHA) functional class. A lower EF, measured 
either by ultrasound or assessed by ventriculography during invasive 
coronary angiography, cardiac computed tomography or magnetic 
resonance examination, is associated with poorer patient survival (10). 
The NYHA functional classification was used mostly for selection in heart 
failure trials, but is useful as a simple method for measuring a change of 
symptoms over the time. A higher NYHA class is associated with a worse 
prognosis for the CAD patient (10). These two parameters can be used for 
measuring changes in the clinical status of CAD patients.

1.2  Risk factors and therapy of coronary artery disease
CAD is a chronic and multifactorial disease strongly connected to 
lifestyle. The World Health Organization stated that over three-quarters 
of all cardiovascular disease mortality may be prevented with adequate 
changes in lifestyle (8). The efforts of international cardiological societies, 
health policy makers, health care systems and other involved communities 
are attempting to decrease the burden of this disease by influencing the 
main risk factors of CAD. 

The classical Framingham risk factors – age, sex, cigarette smoking, 
blood pressure, total cholesterol and high density lipoprotein (HDL) 
cholesterol – have proved to be consistent risk factors in every population 
studied (2). Obesity and physical inactivity remain important contributors 
(2). Diabetes mellitus is also associated with increased cardiovascular 
morbidity and mortality, but it is considered to be a separate disease, 
which plays a role on the causal path to CAD but is not the ultimate cause. 
Certain types of dyslipidaemia, such as elevated total cholesterol, LDL 
cholesterol and triglycerides and a decreased level of HDL cholesterol, are 
also risk factors. These laboratory outcomes indicate a worse prognosis for 
patients. Other risk indicators for CAD are age, gender and psychosocial 
risk factors like low socioeconomic status, lack of social support, stress 
at work and in family life, depression, anxiety, hostility and type D 
personality (8).

Prevention strategies target the modifiable risk factors of CAD via 
their identification and assessment of a risk score (8). Primary prevention 
includes specific practices for the prevention of the disease among the 
entire population, including those without overt CAD. Secondary 
prevention relies on screening, early detection and diagnosis of CAD 
in order to prevent further progression of the disease. In the cardiology 
literature, the term ‘secondary prevention’ has been used both as an 
equivalent of screening and as denoting risk-factor reduction in people 
who are already under treatment for cardiac diseases.

Therapeutic interventions comprise lifestyle changes, such as 
cessation of smoking, weight reduction, dietary changes, specific drug 
therapy to control the main risk factors and interventional or surgical 
procedures to secure myocardial revascularization. In stable CAD, 
aspirin, statins, beta-blockers and angiotensin converting enzyme 
inhibitors or angiotensin II receptor antagonists are the recommended 
treatment according to currently valid guidelines (3). Invasive coronary 
angiography (CAG) is considered to be the gold standard in revealing the 
atherosclerosis of the coronary arteries, enabling subsequent percutaneous 
coronary intervention (PCI) with or without stent implantation. Based on 
the clinical status of the patient and coronary anatomy, coronary artery 
bypass grafting (CABG) might be the method of choice for myocardial 
revascularization (3).

1.3  Self-rated health as an early marker of prognosis in coronary 
artery disease
Self-rated health (SRH) has gained attention over the past decades and at 
present is recognized as a clinically relevant construct useful for assessing 
the impact of CAD on a patient, the effectiveness of interventions and 
the risk of future CAD (11). SRH as a simple measure of general health 
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attempts to measure health in all of its dimensions. It answers the question 
“In general, would you say that your health is excellent, very good, good, 
fair, or poor?”  In CAD, SRH has been shown to be a strong predictor 
of mortality (12-14). Poorer SRH scores were significant predictors of 
increased mortality and thus of worse prognosis for patients.

1.4  Roma ethnicity and coronary artery disease
Roma constitute the biggest minority in Central and Eastern Europe (15), 
and the European Union estimates that 5 to 10 million Roma currently 
live in the EU (16). In Slovakia, Roma make up the second largest ethnic 
minority, the largest being Hungarian. Estimates of the share of the 
Roma in the Slovak population vary from 2.0% according to the last 
Population and house census in the Slovak Republic in 2011 (17) to 7.2% 
(approximately 380,000 Roma) according to the Institute of Informatics 
and Statistics of the Slovak Republic (18).

Over recent years there has been an increasing recognition of 
ethnic inequalities, with the Roma population having a disadvantaged 
position (19-30). Previous studies found an increased mortality and worse 
health status in Roma. Only a part of this unfavourable health outcome 
can be explained by their lower socioeconomic status, however (24,25). 
Psychosocial factors, such as health-related quality of life, anxiety, sense 
of coherence and hostility, also contribute to this unfavourable outcome 
among Roma (31,32). Nevertheless, data on Roma ethnicity and CAD 
are still very scarce and inconsistent, and we lack sound data on their 
prognosis in CAD and on the explanation of differences between Roma 
and non-Roma regarding this prognosis.

1.5  Primary aim of the study and research questions
The primary aim of this study was to explore the association between 
Roma ethnicity and CAD and its prognosis in patients undergoing CAG. 
Scarce data are available on the specific Roma ethnicity with regard to 
CAD and their outcomes. As the first step, this study will focus on the 
relationship of the Roma ethnicity, medical risk factors and the severity 
of the CAD. This study will include changes in clinical status and SRH 
over the follow-up period. In the next step, mortality rates of the Roma 
patients after CAG will be explored. To our knowledge, no data regarding 
mortality in Roma patients after CAG have yet been published. This study 
also aims to provide an explanation of ethnic differences in all-cause 
mortality in patients after CAG and to look for effects of Roma ethnicity 
on mortality and SRH.

The basic model of the study is summarized in Figure 1.1. The five 
research questions listed below are embedded in this model. 

Figure 1.1 Model of the relationships examined in the thesis, regarding CAG referred patients
CAD – Coronary artery disease; CAG – coronary angiography; RQ – research question

Research question 1:
Do Roma coronary heart disease patients have more medical risk factors 
and greater severity of coronary heart disease than non-Roma?
Research question 2:
What is the seven years’ mortality in Roma and non-Roma patients after 
coronary angiography?
Research question 3:
What makes the difference in the eight years’ mortality of Roma and non-
Roma patients after coronary angiography?
Research question 4:
Does poorer self-rated health mediate the effect of Roma ethnicity 
on mortality in patients with coronary artery disease after coronary 
angiography?
Research question 5:
What are the changes in clinical status, health behavior and self-rated 
health after coronary angiography in Roma and non-Roma Coronary 
Artery Disease patients?

1.6  The structure of the thesis
This thesis is divided into eight chapters.

Chapter 1 ‘Introduction’ provides a general introduction, with a 
theoretical background on CAD, its risk factors, outcomes, SRH and 
Roma ethnicity. It describes the conceptual framework of the thesis and 
the research questions.

Chapter 2 ‘Data sources, measures and statistical analyses’ provides 
information on the design of the study, data collection and the study 
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sample. Furthermore, it describes the measures and statistical analyses 
used in Chapters 3-7.

Chapter 3 ‘Roma coronary heart disease patients have more medical risk 
factors and greater severity of coronary heart disease than non-Roma’ explores 
the relationship of the Roma ethnicity, the medical risk factors of CAD 
and the severity of CAD in a sample of patients undergoing routine CAG 
when controlled for age, gender and educational level. The aim of this 
chapter was to determine whether or not the risk profile of Roma patients 
is worse when compared with majority non-Roma patients.

Chapter 4 ‘Seven years’ mortality in Roma and non-Roma patients after 
coronary angiography’ determines what the all-cause mortality is in Roma 
and non-Roma patients with diagnosed CAD during the up to seven years 
follow-up period after CAG when controlled for sociodemographic variables.

Chapter 5 ‘Eight years’ mortality of Roma and non-Roma patients after 
coronary angiography: what makes the difference?’ explores the causes of the 
differences in mortality in Roma patients with CAD when compared with 
non-Roma up to eight years after CAG. 

Chapter 6 ‘Does poorer self-rated health mediate the effect of Roma ethnicity 
on mortality in patients with coronary artery disease after coronary angiography?’ 
focuses on the association between Roma ethnicity and all-cause mortality 
in CAD patients and the role of SRH on this association. A possible 
mediation or moderation effect of the SRH on the association of Roma 
ethnicity with mortality was analyzed. 

Chapter 7 ‘Changes in clinical status, health behaviour and self-rated health 
after coronary angiography in Roma and non-Roma Coronary Artery Disease 
patients’ focuses on changes in the medical risk factors, physical status, 
use of drugs and SRH in Roma and non-Roma patients after CAG.

Chapter 8 ‘Discussion’ presents the main findings of this study, 
discusses them with an emphasis on a comparison with published data, 
argues their strengths and limitations, and suggests implications for 
practice and future research.
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