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Chapter 1

Introduction
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ADULTS WITH CONGENITAL HEART DISEASE
Annually, eight out of 1000 live births are diagnosed with a congenital heart defect (CHD).1 CHD 
is defined as a malformation of the heart or the large blood vessels that develops during the 
fetal period. There is great variety within CHD ranging from mild to complex defects. Thanks to 
the successes of cardiac surgery and medical care, nowadays approximately 90% of CHD-patients 
reach adulthood.2 At present, the adult CHD-population outweighs the children with an estimated 
population of 1 million in the United States and 1.3 million in Europe.3 Despite cardiac surgery 
most patients have residual lesions affecting daily life, possibly leading to impairments in quality of 
life (QoL). To manage the congenital malformation, and improve patients’ outcome, lifelong care 
is needed. Within the field of CHD, outcome research has focused on the clinical evaluation (e.g. 
mortality and morbidity). Additionally, health care and patient-reported outcomes such as QoL are 
important as well.
 

HEALTH CARE
In order to diminish the negative impact of the condition, expert lifetime care for adults with CHD 
is needed. Recommendations on how health care should be organized have been given in several 
reports.4-7 Often heard is the advocacy for a multidisciplinary care structure. That is, care should 
not solely be provided by the general practitioner and cardiologist, but also by other health care 
providers, such as nurses, physician assistants, social workers and psychologists. Although this 
structure is ideally needed, it will be challenging as there are too few trained and experienced 
specialists.6 
 To optimize care, empirical studies on current health care utilization are needed. Due to a 
lack of empirical studies, there is little insight into the level of agreement between recommended 
and actual provided care. Empirical research focusing on at least the following topics is needed. 
First, health care utilization needs to be studied. To date, only three empirical studies have 
examined health care use in adult CHD-patients. All three focused solely on health care provision 
by the traditional health care providers, namely the general practitioner and cardiologist, and 
on inpatient health care use.8-10 To our knowledge, no studies have examined health care use for 
other health care providers representing a multidisciplinary health care structure. Second, we 
need to identify patient characteristics related to health care use. Identifying which patients use 
much or little health care, will enable the prediction and allocation of future health care utilization 
in a cost-effective manner. Third, to provide tailored care, patients’ need for health care has to 
be studied. Finally, it is important to study patient-satisfaction levels regarding the provided care 
as this information gives insight into the impact of treatment and the quality of care, which can 
ultimately direct the future delivery of care.11 To our knowledge only three studies have been 
published on CHD-patients’ experiences with the care they received with regard to their CHD. Two 
studies focused on the transfer from paediatric to adult cardiology.12,13 The third study examined 
the level of satisfaction in adult patients receiving follow-up care in a pediatric setting.14 There is 
thus a need for patient satisfaction studies focusing on other aspects of the provided care. 
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Chapter 1

QUALITY OF LIFE
Patient-reported outcomes are measurements based on a report that comes directly from the 
patient without amendment or interpretation of the patient’s response by a clinician or anyone 
else.15 The most popular and often used patient-reported outcome is QoL, which can be defined in 
many ways. In general, there is consensus that it is a multidimensional concept including at least 
physical, psychological and social functioning.16 
 In clinical practice, the most commonly assessed aspect of QoL is patients’ physical functioning. 
Within the field of CHD this is often measured in terms of functional status. During consultation, 
a cardiologist assesses patients’ functional status according to the New York Heart Association 
(NYHA) classification.17 To date; no patient-based equivalent of this NYHA classification is available. 
 Over the last years, research on QoL has gained increasing attention within the field of CHD. 
Results are mixed; on the one hand, studies report that CHD-patients have impairments in their 
QoL compared to their healthy counterparts,18-21 whereas others describe that the QoL of patients 
is similar to that of their peers.22-26 These differences seem to be region dependent as the QoL 
of West-European CHD-patients is generally less impaired than the QoL of patients from other 
countries or continents. Therefore this discrepancy may represent differences in health care 
organization, social inequity or cultural differences. This discrepancy may additionally be the result 
of differences in methodology and measurements across studies.27 
 Relatively little is known about factors explaining CHD-patients’ QoL. Few studies have related 
socio-demographic, clinical and psychosocial factors to patients’ QoL. Results show that a high 
age, low educational level, complex defect, poor functional status, depressive predisposition 
and limited social support are related to poor QoL.18,28-30 Whereas insight into these associating 
factors is important, the therapeutic value of these studies is limited, since these variables are not 
(easily) modifiable. To improve patients’ QoL, studies need to be conducted identifying modifiable 
determinants. 

BIOLOGICAL PATHWAYS
Research on the relation between patient-reported (e.g. depression) and clinical outcomes (e.g. 
mortality and morbidity) has gained increasing attention. It is well-known that psychological co-
morbidities such as depression and anxiety are common among patients with various conditions 
such as diabetes, respiratory diseases, arthritis, and heart diseases.31-33 Numerous studies 
have examined the effects of these psychological co-morbidities for the onset and progression 
of disease.31,34,35 For example, within the field of acquired heart disease, it is well known that 
depressed patients have an increased risk of death, irrespective of the traditional risk factors.36,37 
Moreover, depression is linked to the development of heart failure.36 However, little is known 
about underlying mechanisms responsible for these interactions. A direct biological pathway may 
be an immunological imbalance. 
 The prevalence of life-time depression and anxiety among adult CHD-patients is around 50%.38 
Despite this high number, studies about the (negative) effects of depression and anxiety on long-
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term complications such as heart failure are lacking. As far as we know, there are no studies within 
the field of CHD that focus on the relation between patient-reported and clinical outcomes and 
consequently on the biological pathways involved. 

OUTLINE OF THIS THESIS
The overall aims of this thesis are: (1) to examine health care use and its predictors, patients’ need 
for health care and patients’ evaluation of health care (chapters 2 through 6); (2) to study QoL and 
its predictors (chapters 7 through 10); and (3) to relate patient-reported and clinical outcomes 
through biological pathways (chapters 11 and 12), in adults with CHD.
 The results described in chapters 3 to 5 and 8 to 10 are part of a longitudinal study in adult 
patients. At baseline, patients from five tertiary and three regional Dutch centers are randomly 
selected from the CONCOR database, a Dutch registry for adult patients with CHD. All patients 
complete questionnaires assessing health care use and needs, Type D personality, QoL, depressive 
symptoms, trait-anxiety, happiness, optimism, illness perceptions, symptomatology, and perceived 
health. After two years, first-time respondents are asked to fill-out a second questionnaire set 
assessing health care use and QoL once again. 
 The outline of future research on health care in CHD-patients is provided in chapter 2. A first 
study on health care utilization and needs in a multidisciplinary health care structure of adult 
CHD-patients is described in chapter 3. Here we report on the number of contacts patients have 
with various health care providers within a one-year time-frame. Moreover, patients’ need for 
contact with these health care providers is assessed. Finally, patients evaluate the communication 
skills and expertise of their general practitioner and cardiologist. Additionally, we assess patients’ 
perceptions of the need for health care improvements. 
 The first study relating personality to health care use is provided in chapter 4. Here, we study 
the distressed (Type D) personality type, which is the tendency to experience negative affect and 
to be socially inhibited. The prevalence of a Type D personality and its cross-sectional relation to 
functional status, QoL, and health care use is described.
 In addition, we examine to what extent disease complexity, functional status, and psychological 
patient characteristics (i.e. Type D personality, QoL, depressive symptoms, trait-anxiety, happiness, 
optimism, and illness perceptions) are predictive of health care use at two-year follow-up in chapter 
5. During their adult life patients with CHD undergo several medical procedures. Probably the 
most invasive procedure is open-heart surgery. Given the complex character and the high impact 
of open-heart surgery, high quality of care during this procedure is of paramount importance. In 
chapter 6 we describe the fist study exploring the level of satisfaction with peri-operative care of 
consecutive adult patients undergoing open-heart surgery at a single referral center. Moreover, 
we examine whether involvement of a specialized nurse is associated with higher levels of patient 
satisfaction. 



13

Chapter 1

In large research projects, when cardiologists cannot assess the NYHA class for all included 
patients, it is beneficial when patients could self-assess their functional status. To date, no patient-
based equivalent of the NYHA classification to assess functional status is available. In chapter 
7, consecutive adult outpatients complete the following three patient-based questionnaires 
assessing their NYHA class; a patient-based translation of the NYHA classes, a self-constructed 
questionnaire based on the NYHA classes and the specific activity scale. The level of agreement 
between these three questionnaires and the assessment of the treating cardiologist are calculated 
to enable ‘best choice’. We moreover explore the level of agreement for patients without co-
morbidity, as co-morbidity is known to affect self-perceived health.
  In CHD, disease complexity is only marginally related to perceived health. In chapter 8 we 
study whether the symptomatology is responsible for this weak relation. A secondary data analysis 
on two separate patient samples (Belgian and Dutch patients) is performed exploring patients’ 
symptomatology (i.e. symptom frequency and symptom distress) and its relation to perceived 
health, independent of disease complexity.  
 Chapter 9 and chapter 10 describe predictors of QoL. In chapter 9 we examine the predictive 
value of negative (depressive symptoms and trait-anxiety) and positive affect (happiness and 
optimism) and whether positive affect can function as a buffer for the detrimental consequences 
of negative affect on QoL at two-year follow-up. In chapter 10, we compare illness perceptions of 
CHD-patients to those of patients with cystic fibrosis, diabetes mellitus, and asthma. We moreover, 
relate patient characteristics to illness perceptions. Furthermore, we examine to what extent 
illness perceptions are predictive of the QoL of CHD-patients two-years later.
 In the last two chapters we relate patient-reported and clinical outcomes through biological 
pathways. In chapter 11 we associate gene expressions and single nucleotide polymorphisms 
(SNPs) with QoL in a population of patients with the Marfan syndrome (MFS). In addition, we 
explore MFS-patients’ QoL and its relation to demographics and MFS-related symptoms. Lastly, in 
chapter 12 we suggest that depressed CHD-patients are possibly at risk of developing heart failure 
through an immunological mechanism. 
 A discussion with suggestions for future research on providing appropriate care is given in 
chapter 13. In chapter 14 we summarize the results of our studies. 
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