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ABSTRACT
Adults with congenital heart disease (CHD) need lifelong multidisciplinary care to manage the 
residual cardiac lesions and reduce the impact. Currently provided care is suboptimal as an 
unknown number of patients receive inappropriate care. Three groups can be distinguished: (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. In this article we provide targets and discuss challenges for the 
delivery of appropriate and cost-effective care. Currently 32 to 61 percent of patients are lost to 
follow-up. A future target is therefore pro-active searches to retrieve these lost patients. Moreover, 
we need to know patients’ reasons for using less or more health care than needed. Research on 
this topic is largely lacking in CHD. The only two studies conducted found that patients with a Type 
D personality use less care than needed given their functional status. Furthermore, irrespective of 
disease complexity and functional status, a poor quality of life and a negative perception of their 
CHD leads to more health care use. This indicates that a referral to a psychosocial health care 
provider is probably more appropriate and effective for these patients. The delivery of appropriate 
care remains challenging. Additional research on at least the following topics is thus needed: the 
scope of the problem; determinants of health care use; patients’ perspective on current health 
care; and patients’ needs and treatment preferences. 
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INTRODUCTION
At present, the adult population with a congenital heart defect (CHD) outweighs the number of 
children with an estimated population of 1 million in the United States and 1.3 million in Europe.1 
Despite cardiac surgery most patients have residual lesions. As a consequence, patients can have 
long-term complications such as arrhythmias and heart failure.1 Moreover, they can experience 
a number of physical symptoms (chapter 8),2 psychological impairments,3 and social problems1. 
To manage the congenital malformation and to reduce the negative impact on daily life, lifelong 
multidisciplinary care is needed (chapter 2).4 Indeed, in clinical practice CHD-patients have contact 
with various health care providers such as a general practitioner, cardiologist, physical therapist 
and social worker (chapter 3).5 Currently provided care is however suboptimal as an unknown 
number of patients do not receive appropriate care.6 Three patient groups can be distinguished: 
(1) patients who are lost to follow-up, (2) patients who use less care and (3) patients who use more 
care than they would need given their clinical status (Figure 1). An example of such inappropriate 
health care use is a patient with a simple defect and a good functional status who may visit his 
or her cardiologist frequently without a specific clinical reason. It is likely that other non-clinical 
factors, such as worries about the illness, are responsible for his or her visits. For this patient, 
multidisciplinary combined care from his or her cardiologist and a psychosocial health care 
provider may be more effective and less expensive. Consequently currently provided care needs 
to be improved to enable the delivery of optimal appropriate and cost-effective health care for all 
CHD-patients. 
 In this article we will discuss key issues in improving health care provision for CHD-patients. 
We will therefore address the problem of patients lost to follow-up and reasons for less or more 
health care use. For each patient group, targets for the delivery of appropriate and cost-effective 
health care will be provided. Finally, directions for future research are discussed. 

Figure 1: Reasons for receiving inappropriate care
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PATIENTS LOST TO FOLLOW-UP
It is estimated that 32 to 61 percent of adult patients are lost to follow-up.7,8 This may be the 
result of problems in the transition from pediatric to adult cardiology as up to 70% of patients 
experience a lapse in care during that time. Moreover, young adults may believe that follow-up 
care is unnecessary since they are asymptomatic. Others may deny their CHD because they do not 
want to feel different than their peers. As many CHD-patients have residual lesions and are prone 
to develop long-term complications, continuation of care is of paramount importance. A future 
target should therefore be the development and evaluation of transition programs. Moreover, a 
pro-active retrieval of these lost patients is needed. 

PATIENTS WHO USE LESS HEALTH CARE
Health care use of CHD-patients is of course determined by the complexity of their defect and 
functional status (chapter 3 and 4).5,9 Nevertheless, enabling (e.g. insurance) and psychosocial 
factors such as knowledge of the condition or feelings of anxiety may also influence patients’ 
health care use (Figure 1). 
 Patients who use less health care than needed based on their clinical status, may for example 
have a low income or need to travel far to the nearest hospital (Figure 1). This may also be the 
result of lacking awareness of symptoms that warrant medical attention (Figure 1). Empirical 
research examining factors that determine less health care use in CHD-patients is scarce. 

Type D personality
One study9 (chapter 4) did find that patients with a so called Type D personality, have a poorer 
functional status and quality of life (QoL) than patients without such a personality, yet they report 
less health care use (Figure 1). A Type D personality is the tendency to experience negative affect 
and to be socially inhibited.10 Around 20% of CHD-patients have such a Type D personality, which is 
similar to the general population.9 Due to their social inhibition, doctor–patient communication may 
be hampered.10 Therefore physicians may need to help Type D patients to disclose their symptoms 
and concerns. In general, similar to common clinical practice in oncology, all CHD-patients could fill 
out a questionnaire on symptoms and concerns prior to the consulta tion (chapter 8).2 Physicians 
can then discuss patients’ answers, thereby lowering their threshold to disclose these issues.

PATIENTS WHO USE MORE HEALTH CARE
Another group of patients uses more health care than needed based on their clinical status. 
Several factors, such as anxiety and worries about the illness or non-adherence to treatment 
could play a role (Figure 1). Here too, empirical research is largely lacking. One longitudinal study 
(chapter 5) examined the predictive value of psychological patient characteristics on health care 
use, irrespective of disease complexity and functional status. They found that both a poor QoL and 
a negative perception of their illness are related to more health care use (Figure 1). 
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Quality of life 
Patients with a poor QoL report more health care use, regardless of their disease complexity and 
functional status (chapter 4 and 5).9 One possible explanation may be that patients wrongfully 
contribute their poor QoL to their CHD. Indeed, patients’ disease severity is only marginally related 
to patients’ QoL (chapter 9 and 10). This finding indicates that a future target should be the timely 
referral to psychosocial health care providers. They should focus on improving patients’ QoL. 
Recent studies have shown that CHD-patients with a poor QoL, experience little social support,11 
feel depressed and anxious (chapter 9), experience few feelings of happiness (chapter 9), have 
little understanding of their CHD and believe their illness can hardly be managed by treatment 
(chapter 10). Thus psychosocial care should focus on increasing social support by for example 
stimulating patients to join sport groups and getting family and friends involved. Additionally, 
nurse practitioners and psychologists should aim to reduce feelings of depression and anxiety, 
and enhance feelings of happiness. Furthermore, interventions should aim at increasing patients’ 
knowledge and informing them about treatment options. 

How patients perceive their illness
Another important determinant of patients health care use is the way they perceive their illness 
(chapter 5). Results show that patients who feel their CHD has a large negative impact on their life, 
report more outpatient health care use, regardless of their disease complexity or functional status. 
Additional support by nurse practitioners, social workers or psychologists to reduce the negative 
impact may be more appropriate here. Moreover, patients who believe that their illness can be 
managed by themselves report more outpatient but less inpatient health care use. Educating 
patients about self-management may for example increase treatment-adherence, which in turn 
can prevent them from using expensive inpatient healthcare. 

CONCLUSIONS AND DIRECTIONS FOR FUTURE RESEARCH
Future targets for the organization of current health care are locating patients lost to follow-up 
and preventing future drop-out. Moreover, we need to make sure that patients are referred to 
psychosocial health care providers if needed.
 Delivering appropriate and cost-effective care remains challenging, as empirical research on 
how to organize care for CHD-patients is scarce. Future research on the following topics is therefore 
of paramount importance. First, we need to know the extent of the problem, by estimating how 
many patients receive inappropriate care. Second, factors that determine health care use need to 
be identified. For example, we need to study parameters of cardiac functioning and enabling factors. 
Third, how patients perceive the provided care needs to be investigated, since this knowledge 
gives us information on the quality of care and can direct its future organization (chapter 6).12 
Fourth, patients’ needs and treatment preferences for both medical and psychosocial care need to 
be studied as these are vital for the delivery of adequate care. 
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