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Chapter 14
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The overall aims of this thesis were: (1) to examine health care use and its predictors, patients’ 
need for health care and patients’ evaluation of health care; (2) to study quality of life (QoL) and its 
predictors; and (3) to relate patient-reported and clinical outcomes through biological pathways, 
in adults with congenital heart disease (CHD).
 In chapter 1, the background to this thesis and the overall objectives were described. This 
chapter gave an introduction to health care and QoL within the field of CHD. In addition, the 
relationship between clinical and patient-reported outcomes and underlying biological pathways 
was introduced. 
 The results described in the chapters 3 to 5, and 8 to 10 were part of a longitudinal study in 
adult CHD-patients. In March, 2009, 1670 adult CHD-patients from five tertiary and three regional 
Dutch centers were randomly selected from the CONCOR database, a Dutch registry for adults 
with CHD. Of the 1670 patients, 1109 participated (response rate 66.4%). Patients completed 
a questionnaire set assessing health care use and needs, Type D personality, QoL, depressive 
symptoms, trait-anxiety, happiness, optimism, illness perceptions, symptomatology, and perceived 
health. Two years later, the 1100 first-time respondents (nine died during follow-up period) were 
asked to fill-out a second questionnaire set assessing health care use and QoL. A total of 845 of the 
1100 first-time respondents also completed the second questionnaire set (response rate 76.8%). 

HEALTH CARE
In chapter 2, we argued in a letter to the editor that future empirical research on health care is 
essential to enable appropriate and cost-effective care for the growing population of adult CHD-
patients. We stressed the importance of focusing on at least the following three topics. First, insight 
into current health care use needs to be gained. Studies should therefore focus on multidisciplinary 
health care as this type of care is ideally needed for CHD-patients. Second, patient characteristics 
associated with health care use have to be identified, enabling the prediction of future health care 
utilization and allocation of future health care. Third, patients’ perceived needs for health care 
have to be investigated, as this is vital information for the provision of tailored care. Chapter 3 
described the first empirical study that examined whether health care use meets patients’ needs. 
In this chapter we described the study-specific questionnaire that we employed to assess in- and 
outpatient health care use during the past year for CHD-specific reasons and patients’ needs. 
Outpatient health care use was operationalized as the number of contacts with a cardiologist, 
general practitioner and other health care providers such as a pulmonologist and psychologist. In 
addition, the number of contacts with three complementary care givers was assessed. Inpatient 
health care use was operationalized as the number of hospitalizations, emergency room visits 
and operations. Furthermore, patients were asked whether they wanted to have more or less 
contact during the past year, or whether the number of contacts was sufficient. In all, 1109 
patients participated in this cross-sectional study. Results showed that a total of 66% and 40% 
of patients had contact with their cardiologist and general practitioner during the previous year. 
Other medical specialists were contacted less often, ranging from 1.9% for a rheumatologist to 
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14.2% for a nurse. Few patients (0.6-1.9%) had contact with complementary health care providers 
such as an acupuncturist. Six to 10 percent were hospitalized, operated upon, or visited the 
emergency room. We further found that for the majority of patients (86.9-95.0%), the amount 
of contact was sufficient. We assessed patients’ perceptions of their general practitioner and 
cardiologist and whether they perceive health care improvements are needed. Most patients 
(76.7-98.7%) indicated that both the communication skills and expertise of the cardiologist and 
general practitioner were sufficient and health care improvements unnecessary. Finally, results 
showed that patients, who did rate the communication skills of the cardiologist as insufficient, 
reported a need for more contact. There should be more awareness for the importance of good 
communicating skills in clinical practice.
 To provide adequate and optimal care for adult CHD-patients, knowledge on which patients 
use what type of health care and to what extent, is important for health care providers and policy 
makers. This information will enable the prediction and allocation of future health care utilization 
in a cost-effective manner. Chapters 4 and 5 described the first two studies on this topic within the 
field of CHD. In chapter 4, we examined the relation between Type D (‘distressed’) personality and 
health care use. Of the 1109 patients that participated, 302 were excluded due to missing data. 
Thus, 807 patients were enrolled in this cross-sectional study. Around 20% was categorized as 
having a Type D personality, which is the tendency to experience negative affect and to be socially 
inhibited. Similar prevalence levels are reported in other cardiac patient groups and the general 
population. We found that Type D patients reported a poorer functional status and QoL than non-
Type D patients, yet they used less health care. This indicated that Type D patients may be reluctant 
to contact a health care provider in case of need. Chapter 5 described a longitudinal study relating 
clinical and psychological patient characteristics to health care use. The main objective was to 
examine the extent to which psychological patient characteristics – that is, Type D personality, 
QoL, depressive symptoms, trait-anxiety, happiness, optimism, and illness perceptions, were 
predictive of health care use, while controlling for disease complexity and functional status. The 
illness perceptions measured in this study consisted of the belief that the illness has a negative 
impact, is manageable, is understood, can be changed and causes negative feelings. Data of the 
845 enrolled patients were used in this study. Results showed that health care use of CHD-patients 
was not entirely determined by the complexity of the cardiac defect or functional status, but also 
for a large part by psychological characteristics. That is, patients who reported more health care 
use had no Type D personality, yet did report a poor QoL. They moreover felt their CHD had a 
severe impact on their life and believed their CHD can be managed by themselves or treatment. 
This indicated that physicians should not only focus on medical care, but they should also be aware 
that patients may need to be referred to psychosocial health care providers. Nurse practitioners, 
social workers, or psychologists could then focus on improving patients’ QoL, reducing the negative 
impact of the CHD, and teaching patients self-management skills.
 During their adult life, patients with CHD undergo several medical procedures. Probably the 
most invasive 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, 
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we described a first study on patients’ level of satisfaction with the care provided when undergoing 
open-heart surgery, identifying best and worst valued aspects. Specialized nurses can have a vital 
function for patients undergoing open-heart surgery, informing them about the procedure, lifestyle 
adjustments after surgery, and the recovery trajectory. We therefore also examined whether 
the involvement of specialized nurses was associated with higher levels of patient satisfaction. 
Between January, 2010 and July, 2011, 132 consecutive patients who had an open-heart surgery 
at a selected tertiary hospital were invited three to six weeks after their operation to participate 
in this study. Patients were sent a questionnaire, evaluating nine aspects of care by answering 
individual items and giving overall grades (range 0-10) In total, 75 patients (response rate 56.8%) 
returned the questionnaire. We found that, overall, patients were satisfied with the provided 
care, with grades ranging from 6.74 for “discharge and after care” to 8.18 for “medical care.” The 
lowest grades were for “discharge and after care” indicating that there is room for improvement. 
More specifically, 20.0% of patients were dissatisfied with the after care provided by the surgeon, 
whereas 21.2% of patients were dissatisfied with the clarity of the information about lifestyle 
adjustments provided by the surgeon. Having contact with a specialized nurse was associated with 
a higher level of satisfaction with the provided information. We could thus conclude that patients 
are satisfied with the received peri-operative care, although there is room for improvement, 
especially with respect to discharge and after care and the clarity of the information provided by 
the surgeon. This gap in care can be compensated for by specialized nurses, as patients who were 
counseled by a specialized nurse were more satisfied with the provided information. 

QUALITY OF LIFE
The most commonly assessed aspect of QoL is patients’ physical functioning. An indicator 
of physical functioning in CHD-patients is functional status. In clinical practice, the treating 
cardiologist assesses patients’ functional status according to the New York Heart Association 
(NYHA) classification. In large scale medical research where patients cannot be seen by a physician 
at each time point, it is advantageous if functional status could be assessed by patients themselves. 
However, the usefulness of such patient-based NYHA class assessment depends on its agreement 
with the cardiologist-based score. In chapter 7, we described a study aimed to develop and test 
a patient-based questionnaire to assess functional status. In all, 86 consecutive adult outpatients 
and four cardiologists participated. They completed three patient-based questionnaires – a 
patient-based translation of the NYHA classes; a self-constructed questionnaire based on the 
NYHA classes; and the Specific Activity Scale (SAS). Patient-cardiologist agreement was assessed 
by calculating percent agreement and weighted kappa. Since co-morbidity is known to affect 
self-reported health, we also explored the level of agreement for patients without co-morbidity. 
An agreement of 75.6% (weighted kappa is 0.43), 70.6% (weighted kappa is 0.44), and 74.4% 
(weighted kappa is 0.28) was found between the cardiologist assessment and the patient-based 
translation, self-constructed questionnaire, and SAS respectively. The patient-based translation 
equally over- and underestimated the NYHA class, whereas the self-constructed questionnaire 
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overestimated and the SAS underestimated the NYHA class. Agreement levels for patients without 
co-morbidity were higher than agreement levels for the total group. The patient-based translation 
of the NYHA classes showed the highest agreement and equal over- and underestimation, we 
therefore recommended its use in future research. 
 Perceived health is the subjective rating of one’s general health status, and increasingly guides 
medical decision making in clinical practice. Insight into why patients rate their perceived health 
the way they do is needed, particularly in the case where there is a discrepancy between patients’ 
perceived health and physicians’ evaluation. This information may help clinicians in deciding which 
perspective is more important in the decision-making. Previous research in CHD-patients shows 
that disease complexity is only marginally related to perceived health. Thus, variation in perceived 
health across CHD-patients is the result of other factors than disease complexity. In chapter 8, 
we examined the symptomatological profile of CHD-patients and its relationship with perceived 
health. We therefore conducted a secondary data analysis on two separate patient samples (629 
Belgian and 1109 Dutch patients). Results showed that the most frequently occurring symptoms 
in CHD-patients are dizziness, palpitations and nycturia. We moreover found that distress about 
symptoms is more strongly related to perceived health than the mere presence of symptoms. 
This study suggested that a systematic appraisal of symptoms, in particular symptom distress, is 
essential in the assessment of perceived health, irrespective of disease complexity. This finding 
confirmed the clinical observation that there are patients with a complex defect who experience 
few symptoms and consequently report a better perceived health, than patients with a simple 
defect who experience many symptoms.
  Despite the improvements in medical treatment, many patients have residual lesions, which 
may lead to impairments in QoL. To improve patients’ QoL, knowledge on modifiable determinants 
is essential. In chapter 9 and 10 we described two longitudinal studies using data of the 845 
participating patients. In chapter 9, we examined the predictive value of negative (depressive 
symptoms and trait-anxiety) and positive affect (happiness and optimism) and whether positive 
affect serves as a buffer for the detrimental consequences of negative affect on patients’ QoL at 
two-year follow-up. Results showed that many depressive symptoms and high trait-anxiety scores 
were related to poor mental and physical QoL. Happiness was predictive of a better mental but 
poorer physical QoL. Moreover, patients with many depressive symptoms and high happiness 
scores reported better mental QoL than patients with many depressive symptoms but low 
happiness scores. Thus, happiness seems to function as a buffer for the negative effect of depressive 
symptoms on patients’ mental QoL. Mental QoL of CHD-patients can therefore be improved via a 
dual policy of decreasing negative affect and enhancing positive affect. In chapter 10, we examined 
the independent predictive value of illness perceptions for QoL at two-year follow-up. Additionally, 
we compared CHD-patients’ illness perceptions to those of patients with cystic fibrosis, diabetes 
mellitus and asthma; and we examined the relation between patient characteristics and illness 
perceptions. We found that CHD-patients have good illness perceptions compared to patients with 
other diseases. Within CHD-patients, a complex defect or poor functional status was related to 
negative illness perceptions. Negative illness perceptions in turn were found to be predictive of 
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future QoL, independent of disease complexity and functional status. In more detail, patients who 
reported a poor QoL have a strong belief that the illness has a negative impact; a weak belief that 
they have a good understanding and that the illness can be managed by treatment; and a strong 
belief that the illness is changeable and causes negative feelings. Increasing patients’ knowledge 
regarding their disease and informing them about treatment options may provide targets to 
enhance patients’ QoL. 

BIOLOGICAL PATHWAYS
In general, research has documented that patient characteristics, such as age, sex, racial, and 
psychological factors, such as mood states, and perception, influence patients’ QoL. However, 
there is a large variation among individuals that is not explained by these factors. This suggests that 
intrinsic factors – such as, individual genetic predisposition, contributes to one’s perception of his 
or her well-being. In chapter 11, we examined whether genetic variability and activity contributes 
to QoL in patients with Marfan syndrome (MFS), a genetic connective tissue disorder. One of 
the main features of MFS is the congenital cardiac defect; aortic root dilatation. An additional 
aim of this study was to explore MFS-patients’ QoL and the extent to which it is influenced by 
disease severity. In 121 MFS-patients, patient characteristics (i.e. demographics and MFS-related 
symptoms) and QoL were assessed. In addition, transcriptome wide gene expression and 484 
Single Nucleotide Polymorphysms (SNPs) in cytokine genes were available. Results showed that 
patients’ physical QoL was impaired and weakly related to age and scoliosis, whereas mental QoL 
was normal. Results from the genome wide gene expression study showed that patients with a 
lower mental QoL had high expression levels of the CXCL9, CXCL11, and IFNA6 cytokine-related 
genes. Subsequently, we found an association between mental QoL and a SNP-cluster in the IL4R 
gene. Although overall mental QoL was normal, more than 10% of patients had low scores. Post-
hoc analysis of systemic inflammatory mediators showed that patients with lowest mental QoL 
scores had high levels of the CCL11 cytokine. We therefore concluded that variation in the cytokine 
genetic pathway and its activation is related to QoL. This may allow us to identify and ultimately 
treat patients susceptible to a poor QoL. 
 In chapter 12, we described in a letter to the editor that depressed CHD-patients are possibly 
at risk of developing heart failure through an immunological mechanism. We advocated that other 
factors than CHD anatomy and physiology, such as co-morbid depression should be taken into 
account in risk categorization for heart failure in CHD-patients. Moreover, we stated that future 
research should focus on relating immunology to depression and examine the predictive value of 
both for future heart failure.
 Finally, in chapter 13, we discussed future challenges in providing appropriate care for 
adults with CHD. We distinguished three groups of patients who receive inappropriate care: (1) 
patients lost to follow-up, (2) patients who use less and (3) patients who use more health care 
than needed given their clinical status. We described that currently 32 to 61 percent of patients 
are lost to follow-up, who need to be retrieved by pro-active searches. The existing empirical 
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studies on factors that determine health care use (chapters 4 and 5 of this thesis) were discussed. 
As described, we found that: first, patients with a Type D personality use less care than needed 
given their functional status. Second, irrespective of disease complexity and functional status, a 
poor QoL and a negative perception about their CHD leads to more health care use. Both studies 
indicated that referral to a psychosocial health care provider is probably more appropriate and 
effective for these patients. As only two studies were conducted, additional research is needed on 
at least the following topics: the scope of the problem, by estimating how many patients receive 
inappropriate care; determinants of health care use; patients’ perspective on current health care; 
and patients’ needs and treatment preferences. 

The take home messages that can be derived from this thesis are presented in the box below. 

Take home messages

• Patients use care from different health care providers and rate both the amount and quality 
of care as sufficient. Chapter 3

• Type D patients report a poorer functional status and quality of life than non-Type D 
patients, yet use less health care. Chapter 4

• Health care use is not entirely determined by the complexity of the cardiac defect or 
functional status, but also for a large part by psychological characteristics - that is, Type D 
personality; quality of life; belief that their congenital heart defect has a severe impact, and 
can be managed by themselves or treatment. Chapter 5

• Patients are satisfied with the received peri-operative care, although there is room for 
improvement, especially in discharge and after care and the clarity of the information 
provided by the surgeon. Patients who were counseled by a specialized nurse were more 
satisfied with the provided information. Chapter 6 

• The patient-based translation of the New York Heart Association classes shows the highest 
patient-cardiologist agreement and can therefore be used in future research. Chapter 7

• Distress about symptoms is stronger related to perceived health than the mere presence 
of symptoms. Chapter 8

• Happiness functions as a buffer for the negative effect of depressive symptoms on mental 
quality of life. Chapter 9

• Negative illness perceptions are predictive of future quality of life, independent of disease 
complexity and functional status. Chapter 10

• Variation in the cytokine genetic pathway and its activation is related to mental quality of 
life. Chapter 11

• Patients who feel depressed are possibly at risk of developing heart failure through an 
immunological mechanism. Chapter 12


