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Abstract 

Due to medical advances in treatment and care of congenital heart defects (CHD), the survival rate of 
adults with congenital heart disease (ACHD) has increased substantially. Despite these improvements, 
nearly all ACHD remain chronically ill with challenges reaching far beyond physical limitations. In 
particular, mental health problems, such as depression, anxiety, and post-traumatic stress disorder 
(PTSD) can become a serious burden. Yet, knowledge of the psychological situation in ACHD and their 
need for psychological support remains limited. This dissertation contains one narrative review and three 
subsequent studies conducted in quantitative-based cross-sectional design in order to investigate quality 
of life (QOL) and psychological outcomes explicating novel indices of adaption to CHD. The narrative 
review synthesizes the current state of knowledge on the prevalence of emotional distress in ACHD and 
provides the basis for further quantitative studies in this field. The second study investigates the 
correlation of QOL in over 4,000 German ACHD with various patient-related and clinical variables. To 
identify psychological effects of illness on a patient’s self-perception, the third study investigates the 
novel framework of illness identity and its effects on psychological outcomes among ACHD. A fourth 
study was conducted to evaluate QOL in a distinct subset of patients with Marfan syndrome (MFS), 
which is an inherited multiorgan disease with far-reaching psychosocial consequences. Widely held 
assumptions among clinicians are that chronic illness inevitably causes diminished well-being. 
However, present findings suggest that ACHD do experience a generally good QOL. Remarkably, the 
severity of CHD was positively associated with QOL overall. However, specific subgroups, especially 
patients affected by MFS, may require additional attention and support to cope with disease-related 
challenges. A patient’s illness identity might play an important role in psychological adjustment to CHD. 
Unique differences in depression and anxiety among ACHD were revealed by in-depth investigation of 
illness identity. Maladaptive illness identity states (i.e., engulfment and rejection) predicted higher levels 
of emotional distress, whereas adaptive illness identity states (i.e., acceptance and enrichment) were 
linked to better psychological functioning. The overall extent of emotional distress differed in relation 
to a patient’s self-rated health, but not as a function of CHD complexity.  

This dissertation provides novel insights into clinical and psychosocial factors associated with 
psychological well-being within a considerable sample of ACHD. The findings strengthen the 
hypothesis that the subjective burden of illness constitutes a stronger determining factor of overall 
psychological adjustment than the actual illness. This dissertation generated crucial findings for guiding 
future research and, especially, clinical practice for ACHD. More importance needs to be directed 
towards assessing a patient’s health perception, illness identity, and psychological functioning, 
independent of the cardiac condition. To this end, ACHD require an integrated concept for holistic care 
in which multidisciplinary professionals collaborate closely to meet the complex psychosocial needs of 
ACHD and to provide a complete and effective treatment. Practical and theoretical insights acquired 
within this dissertation could also be applied to the study and potential management of other types of 
chronic illness. 

Keywords: adults with congenital heart disease; psychological situation; psychocardiology; prevention  
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Zusammenfassung 

Dank moderner Behandlungsmethoden ist die Überlebensrate von Erwachsenen mit angeborenen 
Herzfehlern (EMAH) erheblich gestiegen. Dennoch ist die Mehrzahl von ihnen als chronisch krank 
einzustufen. Die Herausforderungen ihrer Erkrankung gehen weit über die körperlichen 
Einschränkungen hinaus. Aktuellen Erkenntnissen zufolge, weisen EMAH ein signifikant höheres 
Risiko für psychische Komorbiditäten, wie Depression, Angst und posttraumatischer Belastungsstörung 
(PTBS) auf. Derzeit ist das Wissen um die psychische Situation bei EMAH relativ begrenzt und der 
Bedarf an psychologischer Betreuung nur minimal gedeckt. Die vorliegende Dissertation untersucht 
Auswirkungen des angeborenen Herzfehlers (AHF) auf die Lebensqualität und das psychische 
Wohlbefinden bei EMAH. Außerdem werden Muster der Krankheitsverarbeitung bei EMAH zum 
tieferen Verständnis ihrer psychischen Situation erhoben. Die Dissertation umfasst einen 
Literaturreview, auf dem drei weiterführende Studien in quantitativ-basierten Querschnittsdesigns 
aufbauen. Der Literaturreview fasst den aktuellen Kenntnisstand zur Prävalenz psychischer 
Belastungsstörungen bei EMAH zusammen. Die zweite Studie untersucht die Lebensqualität von 
EMAH innerhalb einer Kohorte von über 4.000 Patienten unter Berücksichtigung verschiedener 
patientenbezogener und klinischer Variablen. Die dritte Studie untersucht erstmals psychische 
Auswirkungen des AHF auf die Selbstwahrnehmung der Patienten anhand des Konzeptes der 
Krankheitsidentität. Eine vierte Studie wurde durchgeführt, um die Lebensqualität innerhalb einer 
bestimmten Subgruppe von Patienten zu bewerten, die an einer genetisch bedingten 
Multiorganerkrankung (Marfan Syndrom) mit weitreichenden psychosomatischen Folgen erkrankt sind. 
Entgegen weit verbreiteter Annahmen unter Klinikern, dass chronische Erkrankungen grundsätzlich mit 
einem verminderten psychischen Wohlbefinden einhergingen, attestieren vorliegende Ergebnisse 
EMAH eine allgemein gute Lebensqualität. Während der Schweregrad der Erkrankung insgesamt 
positiv mit der Lebenszufriedenheit assoziiert ist, weisen bestimmte Untergruppen, insbesondere 
Marfan Patienten, deutliche psychische Beeinträchtigungen auf. Die Krankheitsidentität spielt in der 
Krankheitsverarbeitung eine wesentliche Rolle. Dabei lassen sich günstige und ungünstige Dimensionen 
differenzieren, die jeweils in unmittelbarem Zusammenhang zu Angst und Depression bei EMAH 
stehen. Das Gesamtausmaß psychischer Beeinträchtigungen konnte nur zu einem geringen Anteil über 
objektive Krankheitsfaktoren, wie die Komplexität des Herzfehlers, erklärt werden.  

Die vorliegende Dissertation liefert neue Einblicke in klinische und psychosoziale Faktoren, die mit 
dem psychischen Wohlbefinden bei EMAH in Verbindung stehen. Vorliegende Ergebnisse bestärken 
die Hypothese, dass Anpassungsprozesse bei EMAH weniger mit objektiven Krankheitsvariablen, als 
vielmehr mit subjektiven Bewertungs- und Wahrnehmungsprozessen korrelieren. Die vorliegende 
Dissertation ist wegweisend für die Weiterentwicklung der Forschung und Praxis auf dem Gebiet der 
AHF. In einem modernen Verständnis einer ganzheitlichen Behandlung gewinnen künftig 
verhaltensbezogene und affektive Krankheitskomponenten, wie das subjektive Gesundheitsempfinden 
und die Krankheitsidentität, immer mehr an Bedeutung. EMAH benötigen daher ein ganzheitliches, 
integriertes Behandlungskonzept, das multidisziplinäre Fachkräfte gleichermaßen miteinschließt, um 
ihren komplexen psychosozialen Bedürfnissen gerecht zu werden und eine effektive, umfassende 
Behandlung zu gewährleisten. Praktische und theoretische Einblicke in diese spezielle 
Patientenpopulation dienen als potentielle Inspirationsquelle für das interdisziplinäre Vorgehen bei 
vielen weiteren chronischen Erkrankungen. 

Schlüsselwörter: Erwachsene mit angeborenem Herzfehler; psychische Situation; Psychokardiologie; 
Prävention  
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1 Introduction 

“The impact of congenital heart disease on the individual would not be limited to the 
physiological alteration in the heart’s functioning but would affect the whole individual.’  

 -Doucet, 1981  

As early as 1981, the eminent physician Stella Doucet suggested links between psychological and 
cardiac issues in the management of adults with congenital heart disease (ACHD). While recognition of 
psychosocial implications of congenital heart disease (CHD) is not a novel concept (Doucet, 1981), this 
has not translated to definitive research or updates to patient care. Advances in cardiology and cardiac 
surgery over the past few decades have created a rapidly increasing number of ACHD, and therefore a 
critical need to better understand psychosocial implications of CHD. With an approximate incidence of 
1 % and a prevalence of 5-10 per 1,000 live births, more than 90% of children with CHD reach adulthood 
and the overall number of ACHD currently exceeds the number of children with CHD. Accordingly, 
CHD has been transformed from a lethal disease to a manageable chronic condition (Marelli, 2012). 
Yet, almost all ACHD are chronically ill and have lifelong psychosocial challenges, such as heart-
focused anxiety, adherence concerns, problematic life-stage transitions or adjustment difficulties, all of 
which add another layer of complexity to their healthcare needs (Bang et al., 2013). ACHD providers 
now face a collective responsibility to achieve optimal outcomes beyond improved survival and life 
expectancy (Kovacs & Bellinger, 2021). As a result, the psychological dimension of CHD is receiving 
increasing attention. Current evidence suggests that ACHD are at a significantly higher risk for 
developing serious mental health problems, such as depression, anxiety and post-traumatic stress 
disorder (PTSD) (Andonian et al., 2018). The psychological burden of disease is especially high in 
patients with Marfan syndrome (MFS) due to the far-reaching consequences of the multiorgan disease 
(Nielsen et al., 2019). Frequently unrecognized and untreated, chronic emotional distress is a significant 
predictor of poor quality of life (QOL) and adverse cardiovascular outcomes (Benderly et al., 2019; 
Gleason et al., 2019), yet present findings are seldom applied in clinical settings and only a minority of 
patients with CHD receive psychological treatment (Kovacs et al., 2009a). There are several possible 
reasons for this paradox, including a lack of scientific rigor in this field and a lack of awareness and 
productive dialogue between medical professionals (Kovacs et al., 2009a). 

To date, the majority of studies on QOL among ACHD is compromised by methodological and 
conceptual flaws. Present findings are hard to compare due to the lack of a clear conceptual background, 
varying methods, and heterogenous target samples (Bratt & Moons, 2015). The present dissertation aims 
to improve upon these studies by investigating QOL and psychosocial outcomes among a representative 
sample of ACHD. It further attempts to explain variability of these outcomes in psychological 
functioning by elucidating pathways mediating the novel framework of illness identity among ACHD. 
It involves four studies, including one narrative review and three quantitative-based studies conducted 
in cross-sectional designs. Present findings indicate a vital need to direct more attention towards 
assessing a patient’s subjective well-being, independent of his or her factual cardiac condition. These 
findings provide productive avenues for future research and important psychocardiological interventions 
for this particular patient population. According to this new integrated vision, ACHD require a holistic, 
multidisciplinary treatment approach in order to promote disease management and ensure seamless 
comprehensive care.   
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2 Clinical and Scientific Background 

2.1 Congenital Heart Disease: Medical Overview 

Understanding the mechanisms and psychosocial implications of ACHD implies a general 
understanding of CHD from a medical perspective. CHD are inborn cardiovascular malformations 
characterized by an impaired pattern of blood circulation (Brickner et al., 2000). There are various types 
of CHD ranging from simple to life-threatening conditions. While simple defects can go without 
treatment, more complex defects require cardiovascular surgery. Over the past decades, MFS, a 
hereditary connective tissue disorder, has also been linked to CHD. Although MFS adversely affects 
various organs, it is highly associated with cardiovascular abnormalities (Meester et al., 2017). Early 
diagnosis and timely treatments are therefore essential in preventing cardiac events. Although medical 
interventions have substantially improved and up to 97% of babies born with heart defects survive into 
adulthood, CHD still remains the leading cause of infant mortality, which creates a heavy disease burden 
on a global scale (Brickner et al., 2000; Mandalenakis et al., 2020; Neidenbach et al., 2017). Considering 
that surgeries and interventional procedures are not curative, patients with CHD require lifelong 
management to improve not only survival rate but overall quality of life (Wu et al., 2020; Zimmerman 
et al., 2020). 

2.1.1 Current Classification Systems of Congenital Heart Disease and Subtypes 

CHD can be classified either physiologically (cyanotic and acyanotic) or anatomically (simple, moderate 
and severe) (Table A1 (Appendix), Figure 2.1).  

 

Figure 2.1: Classification of CHD pathology, modified according to Thiene & Frescura, 2010  
(Thiene & Frescura, 2010) 
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Acyanotic lesions account for 79% of all forms of CHD (Khan, 2011). Of these, the most common are 
ventricular septal defects (VSD) (Gabriels et al., 2017), atrial septal defects (ASD) (Menillo et al., 2020) 
and patent ductus arteriosus with a prevalence of 37%, 25%, and 5-10% (Miranović, 2014; Moodie, 
2002; Schneider & Moore, 2006), respectively. Cyanotic heart defects, on the other hand, are considered 
the most severe forms of CHD (Ratti et al., 2012), including tetralogy of Fallot (Bailliard & Anderson, 
2009), transposition of the great arteries (Digilio et al., 2001), and truncus arteriosus with a prevalence 
of 7-10%,  5-7%, and 0,5-0,8%, respectively (Lindinger et al., 2010), which are among the most complex 
forms of CHD. While the need for intervention in acyanotic cases is largely determined by the severity 
of the cardiac anomaly, most cyanotic CHDs require immediate surgery (Diller et al., 2011; Rao, 2019). 

With an overall prevalence rate of 0,3%, almost all patients with MFS are affected by some kind of 
cardiac pathology, ranging from aortic regurgitations and aortic root dilatations to life-threatening  aortic 
dissections (Behr et al., 2019; Kumar & Agarwal, 2014). Additionally, individuals with MFS have to 
cope with visible physical features of their genetic condition which include an abnormally thin physique, 
disproportionately long limbs, and skeletal deformities (Peters et al., 2005).  

Endeavors to divide patients with CHD into groups have led to a second classification system which 
categorizes patients into simple, moderate, and severe cases according to the anatomy of their heart 
defects and the overall complexity of their disease (Webb & Williams, 2001) (see Table A1, Appendix). 
However, anatomic and physiological severity are not necessarily correlated. Thus, a classification 
system like the new Adult Congenital Heart Disease Anatomic and Physiological classification (ACHD-
AP) that considers the complex interplay between anatomic and physiologic variables is vital to 
categorize CHD severity and predict the needs of this growing and evolving patient population (Ombelet 
et al., 2020; Stout et al., 2018; Wichert-Schmitt & Oechslin, 2019). For reasons of simplicity and lack 
of extensive data on the validity of the new ACHD-AP, this dissertation refers to the universal 
classification systems based upon the complexity of heart defects and the physiology of systemic 
circulation (Thiene & Frescura, 2010; Warnes et al., 2001).  

2.1.2 Global Burden of Congenital Heart Disease 

The worldwide epidemiology of the incidence and prevalence of CHD is not yet fully determined and 
remains a challenge to this day. Steadily increasing 18.7% since 1990, it is estimated that nearly 12 
million people are living with CHD as of 2017. This increase is due to early detection and technological 
advances in cardiovascular care. CHDs count among the most common congenital anomalies with a 
slightly higher incidence in male than female patients (Zimmerman et al., 2020). By comparison, MFS 
affects males and females equally (Kumar & Agarwal, 2014). 

Globally, the Age Standardized Mortality Rate (ASMR) of CHD declined from 6.3 per 100,000 in 1990 
to 3.9 per 100,000 in 2017 which accounts for a drastic decrease of 38.1%. Nevertheless, CHD remains 
the leading cause of mortality from birth defects, which creates an enormous disease burden on a global 
scale regardless of sex, age, and socio-demographic index (SDI) regions (Wu et al., 2020; Zimmerman 
et al., 2020). Globally, CHD-related death primarily occurs in children under 5 years (Wu et al., 2020). 
There are only minor differences in the incidence of subtypes of CHD among different countries. An 
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overall decreasing trend in the prevalence of VSD and ASD could be noted due to the increasing number 
of repaired lesions coupled with an ageing population. However, Asian countries report a higher 
prevalence of VSD than the rest of the world (Hoffman, 2013). As expected, the highest CHD incidence 
rates are found in developing countries with low SDIs, whereas the lowest rates are found in developed 
countries with high SDIs. Although overall mortality rates declined on a global level, the ASMR is in 
fact more than four times higher in developing countries with low SDIs than it is in high SDI countries 
due to higher economic and medical status (Wu et al., 2020). Infant mortality has declined by 60% in 
all regions with a high SDI (Zimmerman et al., 2020). No ethnic or geographical bias has been observed 
related to the incidence of mutations that cause MFS (Kumar & Agarwal, 2014). Respective of the above 
findings, more focus should be put on CHD in less developed countries in order to alleviate the burden 
of CHD on a global scale. More importantly, the worldwide data on the inequities of CHD can function 
as a resource to improve survival rates and QOL for this patient population. 

Table 2.1: Global incidence and mortality rate of CHD between 1990 and 2017, modified 
according to Wu and Zimmermann, 2020  

 1990 2017 

Incidence rate of CHD (per 1,000) 

Total 17.2 17.9 

Male 18.3 19.1 

Female 16.0 16.6 

Birth prevalence 9.1 9.4 

Ventricular septal defect and 
Atrial septal defect 

5.4 5.3 

Age Standardized Mortality Rate (per 100,000) 

Total 6.3 3.9 

Male 6.4 3.9 

Female 6.2 3.8 

Children (< 5 years) 54.2 31.5 

High SDI regions *1 3.1 1.2 

Low SDI regions *2 9.7 4.9 

*1 High SDI regions, e.g. Europe 
*2 Low SDI regions, e.g. Africa & Asia 
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2.2 Changing Patterns of Health: Quality of Life in Adults with 

Congenital Heart Disease 

Dramatic medical and technological advances have led to decreasing mortality and a growing number 
of ACHD over the past decades (Marelli, 2012). Traditionally, clinical research has focused on objective 
medical outcomes, such as mortality, morbidity, or functional status. At the same time, there has been a 
corresponding increase in recognition of psychosocial factors affecting the etiology and the prognosis 
of CHD, as demonstrated by the burgeoning body of articles on QOL in ACHD over the past 40 years 
(Bratt & Moons, 2015; Moons et al., 2021b). Therefore, interest has turned toward examining patient-
reported outcome measures (PROM) in order to genuinely understand health and well-being in ACHD 
(Hunter & Swan, 2016; Nordenfelt, 2013). In support of this paradigm shift, the following section 
examines evidence on biopsychosocial determinants that impact QOL in ACHD. Understanding and 
improving both physical and psychosocial risk factors in ACHD has therefore become an ethical 
obligation in the context of a holistic approach to cardiac care (Callus et al., 2020). 

2.2.1 Conceptual Definitions 

Since its introduction in the medical literature in the 1960s, the term “quality of life” has become 
increasingly popular (Post, 2014). The concept of QOL dates back to the World Health Organization 
(WHO) definition of health as a “state of complete physical, mental and social well-being, and not 
merely the absence of disease” (World Health Organization, 1947). The use of the term “well-being” in 
this context has thereby contributed to a conceptual confusion. Despite much disagreement, health and 
medical sciences have adopted this definition and incorporated at least three dimensions in any index 
measuring QOL: physical health, mental status, and ability to engage in social activities (Post, 2014).  

Two common threads in the structure and content of QOL research have been identified (Aaronson, 
1988). First, measurements of QOL tend to reflect a multifactorial approach with a wide ranging array 
of dimensions, i.e. physical health (somatic sensations, disease symptoms, treatment side effects), 
mental health (nonpathological forms of psychological distress to diagnosable psychiatric disorder), 
social health (social contacts and interactions) and functional health (self-care, mobility) (Aaronson, 
1988). Second, beyond these dimensions, many studies concentrate on variables specific to a given 
disease or treatment and therefore inadvertently focus on health-related QOL (HRQOL) (Drotar, 2014). 
Consequently, many authors use the terms QOL, HRQOL, health perception and functional status 
interchangeably. 

Within the context of the present research, QOL is operationalized as “the degree of overall life 

satisfaction that is positively or negatively influenced by an individual’s perception of certain aspects 

of life, including matters both related and unrelated to health” (Moons et al., 2005). According to this 
definition, QOL is a holistic umbrella term describing a person’s overall sense of well-being, which is 
influenced by various biopsychosocial factors. Moons et al. conclude that this definition is the most 
reasonable as it takes all conceptual problems into consideration (Moons et al., 2005). In contrast, 
HRQOL concentrates on the impact of, in this case, CHD on a patient’s daily life (Drotar, 2014). Other 
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related constructs, such as functional status or health perceptions, are considered subordinate since none 
adequately reflect QOL or HRQOL as a whole (Rumsfeld et al., 2013).  

Despite this growing field of research, conceptual and methodological aspects of QOL were largely 
disregarded and a universally accepted definition of QOL does not exist (Apers et al., 2015). Concepts 
often vary depending on the applied instruments. An evaluation of existing QOL research in ACHD by 
Bratt & Moons (2015) revealed that a large majority of studies is compromised by methodological 
weaknesses and inappropriate definitions (Bratt & Moons, 2015), and calls for further conceptually and 
methodologically diligent QOL research to allow for reliable conclusions and correct translations into 
clinical practice (Moons et al., 2004). 

2.2.2 Current Evidence and Biopsychosocial Determinants of QOL 

There is considerable evidence that an interplay of biopsychosocial factors contributes to QOL in 
ACHD. This has given rise to the development of psychocardiology, which highlights the importance 
of a holistic multidisciplinary approach for ACHD (Callus et al., 2020). Over the past ten years, 47 
primary studies on QOL in ACHD have been identified and findings are comprehensively summarized 
below (see Appendix: Table A2, Table A3, Table A4). Compared to healthy participants, some studies 
found that ACHD present a significantly lower QOL than healthy controls (Apers et al., 2015; Cotts et 
al., 2012; Eslami et al., 2015). Other findings indicate a similar or even higher QOL among ACHD, 
when compared to control subjects (Moons et al., 2021b; Opić et al., 2012). Studies that examined 
different subscales of QOL, showed equally diverging results among ACHD and controls (Enomoto et 
al., 2012; Mokhles et al., 2011; Vigl et al., 2011). Remarkably, the severity of the heart defect only 
impacted the physical dimension of QOL. Psychosocial factors revealed much stronger associations 
with QOL than disease factors (Vigl et al., 2011). 

To date, the study on Patient-Reported Outcomes in ACHD (APPROACH-IS) is the largest with the 
most extensive power, including 4,028 ACHD among 15 countries from 5 continents (Moons et al., 
2021b). Results indicate that QOL among ACHD is generally good, but compromised by different 
medical, sociodemographic, behavioral, psychological and social factors (Moons et al., 2021b). Adverse 
medical factors included worse functional status, atrial arrhythmias, cyanotic heart disease or 
Eisenmenger syndrome, implanted cardiac devices, higher hospitalization rates or physical inactivity 
(Bay et al., 2017; Casteigt et al., 2021; Lévesque et al., 2020; Moons et al., 2021b; Moons et al., 2021c). 
However, medical characteristics only explained a minor proportion of total variability in QOL 
indicating that subjective factors may be more important contributors to QOL than objective medical 
parameters (Apers et al., 2016). The most compromising sociodemographic correlates of QOL included 
older age, single status, economic instability and low educational attainment (Apers et al., 2016; Moons 
et al., 2018a; Moons et al., 2021b). QOL was further impaired by psychological factors, such as poor 
illness perceptions, emotional distress and lower scores on illness coherence and personal control 
(Holbein et al., 2018; Rassart et al., 2017). Conversely, QOL was positively associated with higher social 
and family support, higher education, better functional class, absence of cardiac surgery, greater 
knowledge of CHD, as well as a stronger sense of coherence (Chen et al., 2011; Eslami et al., 2015; 
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Moons et al., 2021a; Müller et al., 2014; Teixeira et al., 2011). High perceived social support has 
consistently emerged as an important resource for high QOL in ACHD (Kovacs et al., 2005). Findings 
remain inconsistent in regard to sex, disease severity, CHD subtype, diagnosis and the duration of 
illness, although these variables appeared to be the most frequently investigated determinants (Apers et 
al., 2015). 

In contrast to the diverging QOL results in ACHD, findings in MFS patients consistently indicated 
decreased levels of QOL, which were mostly triggered by biobehavioral variables including chronic 
pain and fatigue, difficulties in executive functioning and psychological distress (Moon et al., 2016; 
Nielsen et al., 2019). Predictors of better QOL were analogous to those in ACHD mostly relating to 
better social inclusion, material and employment conditions, as well as higher levels of education 
(Goldfinger et al., 2017). Additionally, fewer surgical interventions, less comorbidities, and less severe 
manifestations of MFS were found to be associated with higher levels of QOL (Goldfinger et al., 2017).  

Despite the large body of literature published on QOL, it is difficult to compare the present findings as 
they vary greatly in methods and sample sizes. Apart from APPROACH-IS, which constitutes one of 
the largest international landmark studies to examine inter-country variations of QOL in ACHD (Moons 
et al., 2021b), the majority of studies had sample sizes below 100 patients. In addition, eight different 
tools were used to assess QOL with the 36-Item Short Form Health Survey (SF-36) being the most 
frequently applied instrument (Bratt & Moons, 2015). The population of patients also differed 
substantially in regard to their congenital heart lesions. Furthermore, with regard to MFS, almost half of 
the studies reported findings of patients without a verified diagnosis of MFS (Vanem et al., 2020). 
Almost all studies were conducted in a cross-sectional design making it impossible to draw firm 
conclusions about the directionality of effects. Although a recent review of QOL studies over the past 
40 years confirms temporal improvements in the quality of QOL studies, the majority of studies still fail 
to meet scientific quality criteria (Bratt & Moons, 2015).  

2.3 Psychological Adjustment to Congenital Heart Disease 

With increased awareness of the biopsychosocial dimensions of CHD, there is growing emphasis on 
comprehensively assessing and managing the mental health needs of patients (Roseman & Kovacs, 
2019). The database on psychological distress in ACHD has expanded enormously during the past 
decades. A search of “anxiety and depression in adult congenital heart disease” on PubMed yielded 190 
entries, including many citations in medical and cardiology journals. In stark contrast to the extensive 
database linking psychiatric comorbidities to CHD, is the remarkably small number of clinical trials 
(Tesson et al., 2019). There is a large disparity between efforts to investigate CHD-related psychological 
distress and attempts to ameliorate them, which contributes to the striking gap in psychosocial care for 
ACHD (Kovacs et al., 2009a). The following chapter summarizes the current research status on 
psychological functioning in ACHD and introduces the novel concept of illness identity which 
potentially provides a valuable tool to predict psychological outcomes in ACHD. Since elevated rates 
of emotional distress have been associated with worse clinical outcomes (Benderly et al., 2019), this 
section reviews reciprocal effects of psychological distress on physiological outcomes.  
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2.3.1 Anxiety, Depression and Post-traumatic Stress in Adults with Congenital Heart 

Disease 

Living with CHD can create a major challenge in a patient’s life as it comes with a great burden in 
various domains of private and professional life (Nagdyman et al., 2016). Psychosocial challenges can 
be classified as intrapersonal (e.g. self-esteem, body-image insecurities, uncertainties about the future) 
and interpersonal (feeling different, difficulties in social interaction) (Roseman & Kovacs, 2019). Recent 
trends in research have indicated a significantly higher prevalence of emotional distress in ACHD, a 
finding that is the specific focus of this research (Jackson et al., 2018; Pauliks, 2013). 

A recent synopsis of studies examining the prevalence of depression and anxiety among ACHD is 
depicted by Figure 2.2 and Figure 2.3. A previous review confirms that 33% of ACHD experience 
symptoms consistent with mood or anxiety disorders with considerably higher prevalence over the 
lifetime (Roseman & Kovacs, 2019). Another recent study focusing on ACHD survivors at age 50 and 
beyond rendered similar results, with an incidence of depression or anxiety ranging up to 55% in patients 
with complex CHD (Rehan et al., 2021). To date, the largest German study conducted by Westhoff-
Bleck et al. (n=150) documented that 48% of ACHD present psychiatric disorders, which is significantly 
above the general population (48.0%; CI: 44.7-60.0 vs. 35.7%; CI: 33.5-37.9) (Westhoff-Bleck et al., 
2016). In line with previous studies, mood and anxiety disorders were the leading causes of psychiatric 
illness. However, authors stress that these disorders are rarely diagnosed, which results in insufficient 
treatment and a notable decrease in QOL (Westhoff-Bleck et al., 2016). In fact, 39% of ACHD who 
meet diagnostic criteria for a mood or anxiety disorder, have not received any mental health treatment, 
despite the fact that 51% reported significant interest in psychological support (Kovacs et al., 2009a).  

A possible reason for the psychological underdiagnosis and undertreatment in ACHD might be the 
atypical clinical presentation of depression and anxiety in cardiac patients as compared to psychiatric 
patients (Roseman et al., 2021). Fatigue or lack of energy, irritability and avolition are more frequent 
than typical symptoms, such as flat affect, feelings of guilt, or decreased self-esteem (Martens et al., 
2006). Although little research has been conducted specific to this outcome, heart-focused anxiety merits 
mention in this context (Andonian et al., 2021d; Roseman et al., 2021). It refers to a fear of cardiac-
related sensations and is often triggered by perceived negative consequences (Eifert et al., 2000; 
Roseman et al., 2021). A retrospective review of 100 ACHD that received psychological counselling 
revealed that heart-related anxiety was among the most frequent psychological concerns (71%) 
(Ferguson & Kovacs, 2016). Another study similarly demonstrated that ACHD with high anxiety are 
frequently hypervigilant to heart-related symptoms (Karsdorp et al., 2009). Therefore, CHD providers 
are encouraged to be aware of the possibility that patients might not report “traditional” psychiatric 
symptoms (e.g., generalized anxiety or major depression), yet still experience cardiac-related anxiety or 
coping difficulties that might require mental health treatment (Roseman & Kovacs, 2019). 
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Figure 2.2: Studies examining depression and anxiety in ACHD (lifetime prevalence in %); 
modified according to Andonian et al., 2018 (Andonian et al., 2018) (Bandelow & 
Michaelis, 2015; DeMaso et al., 2017; Kasmi et al., 2018; Kessler & Bromet, 2013; Kovacs 
et al., 2009b) 

 

Figure 2.3: Studies examining depression and anxiety in ACHD (current prevalence in %); 
modified and extended according to Andonian et al., 2018  (Andonian et al., 2018; 
Bandelow & Michaelis, 2015; DeMaso et al., 2017; Kasmi et al., 2018; Kessler & Bromet, 
2013; Kovacs et al., 2009b) 

Studies that specifically addressed features of depression and anxiety in MFS patients are still scarce 
and inconsistent. Nevertheless, the available findings point toward a higher incidence of overall 
psychopathology, ranging from 25-98% with depression being the leading mental disorder in MFS 
patients (Hansen et al., 2020; Moon et al., 2016; Nielsen et al., 2019). An explorative study of 174 adults 
with MFS found that 44% of study participants reported depression that was significantly associated 
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with mitral valve prolapse (Peters et al., 2001). A cross-sectional survey of 218 MFS patients 
documented that anxiety and depression were present in 63.8% and 71.5% of patients, respectively 
(Moon et al., 2016). Other studies have indicated that female patients were particularly vulnerable to 
experiencing emotional distress (Rand-Hendriksen et al., 2007; Rao et al., 2016). Furthermore, anxiety 
was especially present in patients who received a life-saving intervention and had a negative view 
regarding the controllability of their disease (Benke et al., 2017). Healthcare providers should therefore 
be aware of the precarious psychosocial situation in individuals with MFS and proactively conduct 
proper screening in this particular patient population (Nielsen et al., 2019).  

Surprisingly, despite the fact that hospitalizations or medical emergencies potentially constitute sources 
of trauma across the lifespan, PTSD has received limited attention (Roseman et al., 2021). There are 
currently two studies examining the prevalence and correlates of PTSD. One study found that elevated 
levels of PTSD were reported by 11-21% of ACHD compared to an average rate of 3.5% in healthy 
controls. Two factors emerged as significant correlates of PTSD: First, PTSD was uniquely associated 
with increased depressive symptoms although the causal direction between depression and PTSD 
remains to be elucidated. Second, the risk of developing PTSD is associated with the amount of time 
since surgery, with higher rates when surgery occurred more recently (Deng et al., 2016). A second 
study (n=25) presented in this context revealed that nearly 25% of all participants met clinical criteria 
for full-blown PTSD. Chronic uncertainty and unpredictability of the course of illness were associated 
with a higher incidence of PTSD in ACHD (Moreland & Santacroce, 2018). These findings deserve 
special attention as subjects with PTSD report a significantly lower QOL along with impaired 
psychosocial functioning and decreased life satisfaction (Deng et al., 2016). 

The majority of published literature indicates that psychological functioning in ACHD is irrespective of 
the objective physical condition (van Rijen et al., 2005). Other variables surfaced as potential correlates 
of emotional distress, such social isolation, fear of negative evaluation, imposed physical restrictions, 
and low perceived health status (Callus et al., 2014; Kovacs et al., 2005; Van Rijen et al., 2004). 
Therefore, possible predictors of emotional distress in ACHD will be further explored within the context 
of this dissertation in order to incorporate them into clinical practice. 

2.3.2 The Concept of Illness Identity  

“The self is embodied and in order to explore what it means to be a self, we need to explore 
what it means to have a particular body” – Zeiler, 2009  (Zeiler, 2009) 

Questions around body and identity tap into a long tradition of philosophical inquiry around self-image. 
However, the exploration of body-mind intersections has not gained much attention in chronic illness 
research, despite the fact that internal processes are believed to  play an important role in how individuals 
cope with and adjust to their illness (Holmbeck, 2002). While most of the existing literature repeatedly 
focuses on how patients perceive their illness, it fails to fully explore how patients incorporate their 
illness into their identities (Mauthner et al., 2015). It is also striking that most researchers have turned 
to qualitative methods when it comes to exploring chronic illness experience (Charmaz, 1995, 1999; 
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Leventhal et al., 1999). This may be due to a fundamental lack of theory and measures available to 
explore the association between illness and identity.  

The novel concept of illness identity, or the degree to which a chronic illness is integrated into one’s 
sense of self, provides a new entry point into rethinking the meaning of living with a CHD (Oris et al., 
2018). The underlying phenomenological perspective runs entirely counter to the Cartesian dualism 
between mind and body, which still influences the way disease, health, and treatment are defined in real-
world clinical application (Mehta, 2011). Inspired by the common-sense model of self-regulation, 
chronic illness is assumed to threaten central feelings about one’s self, creating a far different framework 
of illness experience than that specified by an acute threat (Leventhal et al., 2003). Consequently, 
individuals form cognitive, affective, and behavioral representations of health threats (Leventhal et al., 
1999). However, a major limitation of Leventhal’s model is that it was confined to cognitive illness 
perceptions and failed to represent the complexity of a patient’s illness experience (Breland et al., 2020). 
Building on this, illness identity is not only an expression of the patient’s perception of disease, but also 
how the disease affects the way they think and feel about themselves (Van Bulck et al., 2019). 
Chronically ill patients need to integrate their illness into their identity in order to achieve a coherent 
sense of self (Van Bulck et al., 2019). Illness identity comprises four different states, i.e. engulfment, 

rejection, acceptance, and enrichment (Oris et al., 2018). While the first two represent maladaptive 
states of illness integration, the latter two refer to adaptive ways of illness integration (Figure 2.4). 
Related specifically to the topic of this dissertation, each dimension has been linked to different 
psychological and behavioral outcomes in ACHD (Andonian et al., 2020; Oris et al., 2018; Van Bulck 
et al., 2018).  

 

Figure 2.4: Visual depiction of illness identity states; modified according to Van Bulck et al., 2019 
(Van Bulck et al., 2019) 

Engulfment captures the degree to which patients become self-defined by their chronic illness. An 
individual's self-concept becomes reorganized entirely around the experience of the chronic illness 
(Charmaz, 1995; Leventhal et al., 1999; Oris et al., 2018). In contrast to taking responsibility for one’s 



2 Clinical and Scientific Background 

12 

own health, being overtaken by one’s condition occurs without choice (Charmaz, 1995). Engulfment 
has been associated with worse psychological and physiological outcomes (Andonian et al., 2020; Oris 
et al., 2018; Van Bulck et al., 2019).  

Rejection refers to a state where an individual ignores or minimizes his or her illness in an attempt to 
preserve the facade of a normal life (Carver & Vargas, 2011). The illness is regarded as an external 
threat and individuals refuse to acknowledge it as part of themselves (Leventhal et al., 1999). It was 
previously shown that rejection is unrelated to emotional distress (Andonian et al., 2020). However, 
passive coping is generally not effective in the long run as it is linked to worse treatment compliance, 
greater functional impairment and lower general self-efficacy (Carver & Vargas, 2011; Nahlén Bose et 
al., 2016; Oris et al., 2018). 

Acceptance refers to a mode of adaptive illness integration, where individuals adapt to their illness while 
perceiving the ability to tolerate the unpredictable nature of their condition (Evers et al., 2001; Morea et 
al., 2008; Oris et al., 2018). Acceptance may have a protective role in the psychological functioning of 
ACHD as it is associated with beneficial psychological and physiological outcomes (Andonian et al., 
2020; Oris et al., 2018). Over the past two decades, research centering on the phenomenon of positive 
changes as a consequence of illness has expanded (Helgeson et al., 2006; Tedeschi & Calhoun, 2004).  

Enrichment addresses ways in which a chronic illness offers possibilities for positive change and identity 
transformation, in terms of increased life appreciation, personal resilience, more meaningful 
relationships, or spiritual growth (Stanton & Revenson, 2007; Tedeschi & Calhoun, 2004). Enrichment 
may be important in ACHD for a number of reasons. It has been associated with QOL after adjusting to 
several disease-specific and sociodemographic variables (Tomich & Helgeson, 2004). It has also been 
found to play a moderator role in the relationship between QOL and emotional distress (Morrill et al., 
2008). In concrete terms, enrichment appears to play an attenuating role when present, while having a 
negative impact on QOL and mental health when absent (Moore et al., 2011). Counterintuitively, 
enrichment is linked to experiencing increased symptoms of illness and pain. However, the concept of 
post-traumatic growth requires that individuals thoroughly explore their illness in order to form their 
identities and build valued lives (Oris et al., 2018). 

Our previous research on this topic demonstrates that illness identity may provide a valuable tool to 
predict psychological adaptation to CHD (Andonian et al., 2020). Newer findings indicate that illness 
identity is stable over time, showing that a one-time examination could provide interesting information 
for clinical practice (Van Bulck et al., 2021). Currently, there is a gap in understanding how illness 
identity exerts its effects on psychological outcomes in ACHD. This dissertation will also further 
investigate explanatory pathways through illness identity in order to generate a deeper understanding 
and establish targeted psychological interventions for ACHD.  

2.3.3 Biobehavioral Mechanisms linking Emotional Distress to Cardiovascular Health 

There is emerging evidence that psychological distress goes beyond QOL and extends to medical 
outcomes among ACHD (Kovacs & Bellinger, 2021). The presence of psychiatric symptoms has been 
associated with premature mortality, higher healthcare utilization (including higher outpatient and 
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emergency department visits), and more hospital admissions (Benderly et al., 2019; Kourkoveli et al., 
2015). In the field of acquired heart disease, the prognostic effect of depression appears to be far greater 
than that calculated from anxiety and is, for the most part, independent of cardiac pathology (Herrmann-
Lingen & Buss, 2007). There is also extensive evidence that depression potentially leads to a greater 
than two-fold risk for recurrent cardiac events (Cohen et al., 2015; Lichtman et al., 2014; Nicholson et 
al., 2006; Park et al., 2015; Watkins et al., 2013) and a dose-response relationship between the severity 
of depression and adverse cardiac outcomes (Lespérance et al., 2002).  

Reciprocal influences between body and mind can be partly explained by indirect behavioral 
mechanisms, as well as direct pathophysiological disturbances (Herrmann-Lingen & Buss, 2007) (see 
Figure 2.5). Accordingly, psychological distress is associated with adverse health behaviors including 
lack of exercise, sleep deprivation, malnutrition, or smoking. These behaviors generally provide short-
term stress relief, but ultimately lead to adverse health effects (Carver & Vargas, 2011), and not only 
result in inappropriate healthcare utilization, but also interact with underlying biological substrates of 
cardiovascular health (Kop & Plumhoff, 2011). Biological dysregulation linking psychological distress 
to cardiovascular health involve multiple mutually reinforcing immunosuppressive pathways, related to 
autonomic dysregulation characterized by increased sympathetic activity, heightened hypothalamic-
pituitary-adrenal axis activity, increased release of proinflammatory cytokines, elevated levels of 
cortisol, and other metabolic alterations (Burg, 2018; Cohen et al., 2015). In one of his earliest works, 
Hans Selye introduced a theory of stress response and coined the term general adaptation syndrome 
(Selye, 1956). During prolonged emotional distress, the human body resigns and is no longer able to 
fight against constant damages to the already compromised immune system. Chronic inflammation and 
vital exhaustion are especially critical to disease progression in ACHD and should be prevented from 
the outset.  

Starting on the reverse side of the model, a CHD itself might constitute a major stressor in afflicted 
patients and lower the threshold of developing psychological disorders in ACHD. Explanations range 
from early trauma to aggravating psychosocial factors, including loss of autonomy, professional 
degradation or financial insecurity (Pauliks, 2013). Besides psychological correlates, inflammatory 
processes involved in the cardiovascular disease progress may elicit feelings of vital exhaustion and 
therefore increase the risk of developing long-term psychological distress (Meyer & Herrmann-Lingen, 
2014). Therefore, the cause-effect relationship among psychological functioning and physiological 
dysregulation remains to be determined (Kop & Plumhoff, 2011). 

A lack of longitudinal studies, methodological variability, and incomplete adjustments for covariates 
among publications thus far have raised concerns in attributing causal effects between psychological 
distress and cardiovascular prognosis. However, these apprehensions have been outweighed considering 
the extensive amount of data on objective and subjective consequences of psychological variables on 
cardiovascular endpoints. Preferably, longitudinal research is needed to identify the direction of effects 
between mental stress and cardiovascular disease. Interestingly, there is evidence that adaptive disease 
coping is not only related to better health behavior, but also lower levels of cortisol and healthier immune 
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system functioning (Carver & Vargas, 2011). It may be reasonable to include additional moderator 
variables, such as illness identity to further refine disease coping for ACHD. 

 

Figure 2.5: Reciprocal mechanisms between mental well-being and cardiac health 

2.4 Current Knowledge Gaps  

Despite increasing interest in the psychological situation of ACHD, findings on QOL and related 
psychosocial variables remain heterogeneous and partly contradictory due to conceptual and 
methodological flaws (Moons & Luyckx, 2019). Of the available research on emotional distress in 
ACHD, there are diverging results due to vast differences of applied instruments and varying sample 
sizes (Callus et al., 2013). Findings on QOL in MFS patients are equally debatable, since most studies 
were based on small sample sizes or case reports, and a verified diagnosis of MFS was not required in 
roughly half of the studies (Nielsen et al., 2019).  

In addition, there is little consensus on the meaning and measurement of QOL. This lack of a clear 
conceptual definition has led researchers to measure a wide variety of variables using a range of tools. 
Consequently, there is great variability of results, making it impossible to draw firm conclusions on the 
level of QOL or its determinants (Apers et al., 2015). Also, the terms HRQOL, QOL, perceived health 
status, or functional status are often used interchangeably without prior clarification (see Chapter 2.2.1.). 
Future studies should therefore build on a solid conceptual basis and choose the most appropriate 
instrument aligned with the target variable. 

Precision and validity of the applied instruments to measure psychological outcomes in ACHD must be 
questioned. Although the applied psychometric tools are high-quality screening instruments, neither can 
replace a structured clinical interview to confirm a mental disorder (Stuart et al., 2014). If structured 
clinical interviews are not feasible in large study populations, at least a thorough clinical assessment 
should be the natural consequence of critical scores in questionnaires indicating depression or anxiety. 
There is a vital need to extend current findings to confirmed clinical disorders. 
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Another complication results from the highly heterogeneous group of ACHD due to the great diversity 
in anatomical complexity and disease progression. Several studies have therefore focused on a specific 
subgroup of ACHD (Apers et al., 2015). However, it is important to extensively incorporate the whole 
spectrum of heart defects to account for possible differences in their psychological functioning 
according to the underlying types of heart disease. This may potentially help clinicians to identify at-
risk patients and provide effective prevention strategies.  

The majority of published literature demonstrates that psychological functioning in ACHD is often 
irrespective of the objective cardiac condition (Moons & Luyckx, 2019). Yet, to date, indicators of 
psychological adaptation to CHD have received little attention. From a clinical perspective, such 
determinants are of particular importance since many are able to be altered and therefore potential targets 
for effective prevention measures (Andonian et al., 2018; Apers et al., 2015). For these reasons, an in-
depth investigation of related psychosocial constructs (i.e., illness identity) will allow for a deeper 
understanding of chronic disease management in ACHD. 

It has been recognized that true excellence in care can only be achieved through rigorous research (Bratt 
& Moons, 2015). Current gaps in knowledge pave the way for avenues of future research. In addition to 
conducting more diligent research to eliminate present ambiguities, specific areas relating to chronic 
disease management should be elaborated. The identification of modifiable correlates of psychological 
well-being may allow the implementation of considerable changes in the health experience of ACHD. 
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3 Aims of the Studies 

Although rigorous data are lacking, present evidence indicates that a high proportion of ACHD are at 
increased risk of developing chronic psychological distress (Roseman & Kovacs, 2019). However, 
mental health issues among ACHD remain undiagnosed and mental health professionals are rarely 
involved as part of an interdisciplinary care team (Kovacs et al., 2009a). The present dissertation aims 
to establish a scientifically sound evidence base for psychocardiological intervention planning by 
prioritizing the following aims: 

1) To summarize the current state of knowledge on the prevalence, etiology, health impact, and 

treatment of depressive and anxiety symptoms among ACHD. The narrative review ensured 
justification for future (empirical) research and raised an overall awareness for the complex 
psychological situation of ACHD (Andonian et al., 2018). In addition, proposals for handling 
mental health issues among ACHD in routine clinical settings were considered. 

2) To extensively examine QOL in a representative cohort of ACHD with a special focus on patient-

related and clinical determinants. At present, findings on QOL in ACHD are inconclusive due 
to a lack of a clear conceptual background as well as inconsistent methods and insufficient 
sample sizes. Additionally, the high heterogeneity of ACHD constitutes a substantial 
confounding factor and clinical determinants of QOL have not been sufficiently examined. 
Identifying correlates of QOL along with special needs of ACHD could improve healthcare for 
this growing patient population (Andonian et al., 2021a). 

3) To investigate the mediating role of illness identity in the association between perceived health 

and psychological distress among ACHD. Although research on the psychological burden of 
CHD is a growing field, in-depth investigations of the illness experience of ACHD are still in 
progress (Andonian et al., 2020). This gap in knowledge may contribute to the lack of 
psychosocial support for this patient population. Given the current evidence that psychological 
functioning is mainly irrespective of clinical parameters, the third study aimed to seek alternative 
explanatory variables. These variables have been selected for two major reasons: First, previous 
research has indicated that symptoms experienced by patients are more important factors to 
consider than the objective physical condition. Second, there have been no studies to prove the 
predictive value of illness identity for psychological outcomes in ACHD. The identification of 
mechanisms that affect emotional outcomes in ACHD may improve early detection and 
management of mental illness in ACHD (Andonian et al., 2021c). 

4) To systematically assess QOL within a subset of ACHD who have a verified MFS diagnosis and 

to compare with patients with other types of CHD. Until now, research on MFS has mainly 
focused on organ manifestations, molecular pathogenesis, and surgical management, with less 
attention on psychosocial consequences of MFS (Vanem et al., 2020). Due to the various organ 
manifestations of MFS, it can be assumed that the diagnosis of MFS alone will likely impact 
QOL to a far greater extent than observed in other forms of CHD (Andonian et al., 2021b). 
Therefore, the research aimed to assess whether the phenotypic presentation associated with 
MFS patients predicts decline in any of QOL subdomains. As treatment has improved and life 
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expectancy has increased, the present findings offer insight and raise awareness for unique 
subjective consequences of living with MFS. 

The structure and contextual link between the studies is depicted in Figure 3.1. 

 

Figure 3.1: Structure of studies 
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4 Methodology 

Since this research project is explorative in nature, a descriptive, cross-sectional study design was chosen 
for all studies to explore differences in PROMs. A comprehensive overview of the methodology of each 
study is provided below.  

4.1 Study 1 

This review provided a comprehensive summary of current research on the prevalence, health impact, 
and available treatment options of depressive and anxiety symptoms among ACHD. The search was 
limited to quantitative-based studies that presented original, primary data of patients aged 18 years or 
older with a confirmed diagnosis of CHD, and that used standardized tools to assess anxiety, depression, 
or global mental health. Studies which focused on acquired heart disease were excluded. Data that were 
not directly pertinent to psychological functioning (e.g., neuromotor development, neurocognitive 
development, QOL) were excluded. Since there are no known differences in regional prevalence rates 
of CHD, nationality was not considered as an inclusion or exclusion criteria. Medline and PubMed were 
searched to identify peer-reviewed, English-language studies reporting primary data on depression and 
anxiety in ACHD. Medical subject heading terms used were combinations of ACHD and depression, 
depressive disorder, major depressive disorder, mental health, psychosocial outcomes, psychological or 
emotional distress, anxiety, or emotional exhaustion. Reference lists of retrieved articles were inspected 
to identify relevant additional articles. Of 16 studies identified from the search, 10 allowed a direct 
comparison. Demographic information, instruments used, prevalence data on student distress, and 
reported lifetime- and point prevalence rates were collected. Since most studies relied on self-report 
measures, this review refers to symptoms of emotional distress rather than formal mood and anxiety 
disorders as defined by the DSM 5 (American Psychiatric Association, 2013). Although structured 
clinical interviews are warranted to verify and diagnose mental disorders, preliminary findings provide 
a comprehensive basis for subsequent empirical research (Andonian et al., 2018). 

4.2 Study 2 

Using the nationwide cross-sectional VEmaH registry (engl. “Medical Care Situation of ACHD”), this 
study was conducted as a sub-analysis in an exploratory quantitative manner. VEmaH constitutes the 
largest ever attempt to comprehensively assess the health care situation of ACHD in Germany 
(Neidenbach et al., 2021). This is the first study to investigate patient-reported QOL within a German 
cohort of 4,015 patients encompassing a broad spectrum of CHD (41.8 ± 17.2 [range, 18−97], 46.5% 
female). Data collection took place between 2016 and 2019 in a cross-sectional design. Eligible patients 
were required to be at least 18 years old, diagnosed with a CHD, defined as “a gross structural 

abnormality of the heart and/or intra-thoracic great vessels that is actually or potentially of functional 

significance (including mild, moderate, and complex heart defects)” (Mitchell et al., 1971) and having 
the necessary  physical, cognitive and language capabilities to complete self-report questionnaires. A 
background questionnaire on demographic and clinical information was specifically devised in close 
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cooperation with the Chair of Behavioral Epidemiology at the Dresden University of Technology and 
the German Heart Center Munich to ensure maximum standards of quality and validity. Patients 
completed the questionnaire either in person, online, or by mail to maximize response. QOL was 
measured using the updated five-level version of the EQ-5D questionnaire (EQ-5D-5L) (Herdman et al., 
2011) consisting of a descriptive system questionnaire and a visual analogue scale (VAS). The 
descriptive system examines QOL from various angles as it breaks down QOL into five core 
components: mobility, self-care, usual activities, pain/discomfort and anxiety/depression. In contrast, 
VAS provides a quantitative measure of a patient’s overall health state on the day of questionnaire 
completion ranging from 0 (“The worst health you can imagine”) to 100 (“The best health you can 
imagine”). Within the context of this research, QOL was predefined as a subjective concept, influenced 
by multiple causal factors (Moons et al., 2006). This allowed genuine differences in QOL among patients 
with different backgrounds and clinical characteristics to be revealed (Andonian et al., 2021a). Statistical 
analysis was performed using IBM SPSS Statistics Version 24.0 (IBM Inc., Chicago, Illinois, USA, 
2016). Descriptive measures were calculated for sample characteristics, including patient reported 
sociodemographic and medical variables (absolute and relative frequencies, mean and standard 
deviations). Relationships between QOL and patient-reported clinical, as well as sociodemographic 
variables were quantified using multiple regression analysis and ordinal logistic regression (Andonian 
et al., 2021a).  

4.3 Study 3 

Although there is growing research on the psychological situation of ACHD, current data do not 
sufficiently explain the variability in psychological functioning (Oris et al., 2018). The third study was 
therefore conducted to examine psychological illness processing of ACHD. The concept of illness 
identity explains how patients experience and integrate their CHD into their identities. Illness identity 
was shown to be associated with psychological outcomes in previous research, indicating that this might 
be a valuable concept to support clinical practice (Oris et al., 2018; Van Bulck et al., 2021). After 
examining and validating the German version of the illness identity questionnaire within a previously 
published study (Andonian et al., 2020), the present study investigated illness identity as a mediator of 
the association between perceived health and psychological distress among ACHD. It was hypothesized 
that a patient’s perceived health status would be related to emotional outcomes (measured by depressive 
and anxiety symptoms) and that high cardiac disease severity ratings would be related to maladaptive 
illness identity states, which in turn, would lead to high depression and anxiety. Conversely, low 
subjective disease severity would be related to adaptive illness identity states, which would be associated 
with lower depression and anxiety. Due to inconsistent findings on the relationship between objective 
cardiac parameters and psychological adjustment, the influence of cardiac disease severity on the 
relationship between perceived health and emotional distress was also investigated. The study was 
approved by the ethical committee of the Technical University of Munich in June 2019 (56/S6). All 
study participants were enrolled during their routine waiting period at the German Heart Center Munich 
between June and September 2019. Inclusion criteria were in accordance with study 2: (1) confirmed 
diagnosis of CHD, according to the definition of Thiene and Frescura (Thiene & Frescura, 2010); (2) 



4 Methodology 

20 

participants aged 18 years or older; and (3) necessary physical and cognitive capabilities to complete 
self-report measures. The study was conducted in a cross-sectional design including a representative 
collective of 229 ACHD (38 ± 12.5 [range, 18−73] years; 45% female). Self-reported measures were 
assessed on four domains by means of standardized questionnaires: (1) demographics, (2) self-rated 
health (EQ-5D VAS), (3) illness identity (Illness Identity Questionnaire German (IIQ-D)), and (4) 
emotional distress (Hospital Anxiety and Depression Scale German [HADS-D]). Since study 1 has 
indicated that EQ-VAS primarily depicts a patient‘s perceived health, it was used as a reliable single 
item approach to the measurement of a patient‘s subjective health state. Satisfactory psychometric 
properties were documented elsewhere (Cronbach’s alpha = 0.87) (De Boer et al., 2004). Moderation 
and mediation analysis was performed according to procedures described by Hayes and the PROCESS 
macro for IBM SPSS Statistics 27.0 (IBM Inc., Armonk, NY, USA, 2020). Direct and indirect (i.e. 
mediated) effects were assessed by evaluation of 95% confidence intervals produced by bootstrapping 
(bootstrapping=5000) (Andonian et al., 2021c). 

4.4 Study 4 

Since CHD patients with MFS present a clinically distinct population, the experience of MFS may be 
subject to unique psychosocial manifestations of the disease (Nielsen et al., 2019). Study 4 constitutes 
a subgroup analysis of the nationwide VEmaH study, which has been described in detail above (see 
Study 2). The questionnaire-based survey was initiated and carried out by the Department of Congenital 
Heart Disease of the German Heart Centre Munich, Technical University Munich, and the Department 
of Cardiology, University of Erlangen. The insurance company “AOK Bayern” supported the study by 
sending out questionnaires to their insured ACHD patients in Bavaria. Written informed consent was 
obtained from all participating patients before the start of documentation. Guidelines on good 
pharmacoepidemiologic practice and data protection guidelines were followed. In total, 102 MFS 
patients (39.3 ± 13.1 [range, 20−85]; 40.2% female) were enrolled between 2016 and 2019. Patients 
were included for sub-analysis according to the following criteria: (1) verified diagnosis of MFS; (2) 
aged 18 years and older, (3) necessary physical, cognitive, and language capabilities to complete self-
report questionnaires, (4) German speaking. Participants were excluded if they did not fulfill age 
requirements or had severely impaired cognitive abilities. Patients were enrolled consecutively at the 
clinic. PROMs were assessed by a specifically devised background questionnaire and the updated EQ-
5D-5L. For subsequent comparison to other forms of CHD, reference data was ascertained by the same 
methods to ensure maximum comparability between both populations. Statistical analysis was 
performed with SPSS 25.0 (IBM Inc., Armonk, NY, USA, 2018). Medical records were reviewed 
separately for sociodemographics and cardiac and non-cardiac diagnosis. Descriptive statistics were 
calculated for sociodemographic characteristics. Several logistic regression models were applied to 
analyse the impact of MFS on QOL domains, using the respective EQ-5D dimensions as dependent 
variables. Differences between the populations were tested by Chi-square tests. T-tests were applied for 
comparisons between mean values. Continuous data was expressed as mean ± standard deviation, 
categorical or interval scaled variables as absolute numbers or percentages. The Crosswalk index value 
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of the EQ-5D-5L was calculated by using the German value set (Andonian et al., 2021b; Huber et al., 
2017). 
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5.1 Article 1 

Authors: Caroline Andonian, Jürgen Beckmann, Sabina Biber, Peter Ewert, Sebastian Freilinger, 

Harald Kaemmerer, Renate Oberhoffer, Lars Pieper, Rhoia Clara Neidenbach 

Title: Current research status on the psychological situation of adults with congenital heart disease 

Journal: Cardiovascular Diagnosis and Therapy 

Doi: 10.21037/cdt.2018.12.06 

Summary: 

Due to markedly improved survival rates, the population of ACHD is growing and aging at a rapid pace. 
Yet, the heterogeneity of disease burden may place some individuals at greater risk for experiencing 
psychological distress, such as symptoms of depression and anxiety (Jackson et al., 2018). If left 
untreated, chronic emotional distress has been shown to independently predict QOL and cardiovascular 
outcomes in ACHD (Benderly et al., 2019). The healthcare perspective for these patients has widened 
with increased attention for the psychological dimension of CHD (Moons et al., 2018b). However, large-
scale research studies on the psychological situation of ACHD and the relation to physiological 
outcomes are lacking. The present review summarizes the current state of research on the psychological 
situation in ACHD. According to present findings, ACHD present a higher risk of developing clinical 
depression (weighted lifetime prevalence ACHD, 24% vs. global prevalence, 11%), and anxiety 
(weighted lifetime prevalence ACHD, 38% vs. global prevalence, 34%). Estimates on period prevalence 
rates are similarly elevated in ACHD compared to global reference norms. Etiological explanations 
range from early trauma to neurological imbalances and aggravating psychosocial factors throughout 
the course of illness. Reciprocal mechanisms between psychological and physical factors can be partly 
explained by behavioral pathways and pathophysiological disturbances considering the latest scientific 
evidence in the field of psychocardiology. To date, there is still insufficient knowledge on the 
psychotherapeutic treatment of mental health issues in the growing population of ACHD. This review 
aims to raise awareness of both medical and mental health care professionals on the complex 
psychological situation of ACHD. It suggests a vital need to further examine the psychological situation 
of ACHD on a large-scale basis in order to establish consistent psychotherapeutic guidelines as part of 
a holistic approach to cardiac care. 

The article was submitted to the Journal of Cardiovascular Diagnosis and Therapy in November 2018 
and accepted for publication in December 2018. Cardiovascular Diagnosis and Therapy is an open 
access, peer-reviewed, international journal, which exchanges novel information on diagnosis, 
prevention, and clinical investigations of cardiovascular diseases among clinicians and investigators 
(Andonian et al., 2018). 
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Contribution: 

Caroline Andonian was the principal investigator and first author of the published article. She 
significantly contributed to this study by developing the idea, independently collecting and analyzing 
relevant articles, reporting data and writing the manuscript. Caroline Andonian received intellectual 
feedback and linguistic revisions from her co-authors. She was the primary contact during the 
manuscript submission, peer review, and publication process.  
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5.2 Article 2 

Authors: Caroline Andonian, Sebastian Freilinger, Stephan Achenbach, Peter Ewert, Ulrike Gundlach, 
Jürgen Hoerer, Harald Kaemmerer, Lars Pieper, Michael Weyand, Rhoia Neidenbach, Jürgen 
Beckmann 

Title: The "Well-being paradox" revisited: A cross-sectional study of quality of life in over 4,000 adults 
with congenital heart disease 

Journal: BMJ Open 

Doi: 10.1136/bmjopen-2021-049531 

Summary: 

Since findings on QOL among ACHD are highly heterogeneous due to conceptual and methodological 
flaws, the present study aimed to extensively examine QOL on a sound conceptual basis. As part of the 
ongoing nationwide VEmaH registry, 4,014 ACHD (41.8 ± 17.2 [range, 18−97], 46.5% female) 
encompassing a broad spectrum of CHD (mild, moderate and severe disease complexity) were included. 
QOL was analysed with a special focus on patient-related and clinical determinants, since these variables 
have not yet been sufficiently examined to account for potential differences in QOL. In conceptual 
alignment with the target variable, EQ-5D-5L was applied to provide a simple, generic measure of a 
patient’s perceived QOL. Sociodemographic and medical information was obtained by a self-devised 
questionnaire. Associations of QOL with patient-reported clinical and sociodemographic variables were 
analysed by multiple regression analysis and multiple ordinal logit models. Overall, the results suggest 
that ACHD report a fairly satisfactory QOL which is comparable to general German population norms. 
However, the dimensions pain/discomfort (mean: 16.3, SD: p<0.001) and anxiety/depression (mean: 
14.3, p<0.001) appeared to be the most problematic. QOL differed significantly within diagnostic 
subgroups based on complex heart defects yielding to more favorable QOL outcomes within the 
dimensions of self-care (odds ratio [OR] 0.148, 95% CI .04-.58) and mobility (odds ratio [OR] 0.384, 
95% CI .19-.76). Older age, female sex, medication, and the presence of comorbidities, were associated 
with significant reductions in QOL (p<0.001). Surprisingly, ACHD generally indicate a high level of 
subjective well-being. However, present findings also help clinicians to identify specific subgroups of 
patients who are particularly at risk for decreased QOL and may therefore require extra psychological 
support. The study therefore constitutes a major step in paving the way towards integrated cardiac care 
(Andonian et al., 2021a). 

The manuscript was submitted to the journal BMJ Open in January 2021, accepted in May 2021 and 
published in June 2021. BMJ Open is an online, open access journal, dedicated to publishing medical 
research from all disciplines and therapeutic areas. Through a wide dissemination to a multidisciplinary 
audience, the journal keeps various related professionals up to date with important research advances in 
congenital cardiology. 
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Contribution: 

Caroline Andonian was the principal investigator and first author of the published article. She was 
ultimately responsible and accountable for the idea of the study, the study design, and collecting and 
reporting data. She chose appropriate methods of analysis with support and feedback of her supervisor. 
Based on her findings, Caroline Andonian extended existing theories of chronic illness experience 
exemplified in the ACHD population. Caroline Andonian wrote the published article, while receiving 
feedback from her co-authors. She served as the primary contact during the submission process.  
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5.3 Article 3 

Authors: Caroline Andonian, Sebastian Freilinger, Harald Kaemmerer, Jürgen Beckmann 

Title: Psychological Well‑being in Adults with Congenital Heart Disease: Testing the Predictive Value 
of Illness Identity 

Journal: Heart and Mind  

Doi: 10.4103/hm.hm_32_21 

Summary:  

Although the healthcare perspective for ACHD has widened with increased attention for psychological 
outcomes, in-depth investigations on illness experience of ACHD are still pending (Moons, 2021). This 
gap in knowledge may contribute to the lack of psychosocial support for this patient population. Previous 
research has shown significant associations between illness identity and psychological outcomes in 
ACHD (Andonian et al., 2020). Since differences in psychological functioning among ACHD could not 
be sufficiently explained by objective clinical parameters, the third study aimed to investigate the role 
of illness identity in the association between perceived health and psychological outcomes in ACHD. 
Self-report outcomes on sociodemographics, health perception, illness identity, and emotional distress 
were assessed in combination with verified clinical information on cardiac parameters. 229 (38 ± 12.5 
[range, 18-73] years; 45% female) study participants were recruited at the outpatient clinic of the 
German Heart Center Munich. Moderation and mediation analysis were performed according to 
procedures described by Hayes and the PROCESS macro for IBM SPSS Statistics 27.0 (IBM Inc., 
Armonk, NY, USA, 2020). The hypothetical model explained 42% of variance in total emotional distress 
(R2=0.416). Illness identity was a consistent mediator of the relationship between perceived health and 
emotional distress (p<0.05). The mediating effect varied between different dimensions of illness identity 
with engulfment presenting the strongest correlation to emotional outcomes. These results corroborated 
previous studies showing that the extent of emotional distress did not differ as a function of CHD 
complexity. This study further scrutinized the prognostic value and clinical relevance of illness identity 
in ACHD. Adaptation to CHD was affected by psychosocial factors, in particular, how patients evaluate 
and integrate their condition into their identities. Consequently, patients might benefit from early 
psychological support consisting of both psychoeducational components to enhance their education 
around their condition and emotion-focused strategies to address difficult emotional patterns associated 
with their CHD, especially in cases of engulfment. The current findings contribute to a better 
understanding of the psychological situation in ACHD and may be a useful starting point for establishing 
psychotherapeutic interventions in ACHD (Andonian et al., 2021c). 

The manuscript was submitted to the journal Heart and Mind in May 2021 and accepted and published 
in June 2021. Heart and Mind is an international peer reviewed journal that specifically focuses on the 
relationship between cardiovascular and mental health. The incidence of ACHD in cardiology and 
cardiac surgery is on the rise and therefore, psychocardiological research in this particular area has 
become indispensable.  
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Contribution: 

Caroline Andonian was the principal investigator and first author of this manuscript. She developed the 
research idea, adapted the study design and collected data. Caroline Andonian independently conducted 
data analyses, wrote the submitted manuscript, and received methodological and content-based feedback 
from her supervisor and the co-authors. She took primary responsibility of the submission and 
publication process. 
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5.4 Article 4 

Authors: Caroline Andonian, Sebastian Freilinger, Stefan Achenbach, Peter Ewert, Ulrike Gundlach, 
Harald Kaemmerer, Nicole Nagdyman, Rhoia Neidenbach, Lars Pieper, Jörg Schelling, Michael 
Weyand, Jürgen Beckmann 

Title: Quality of Life in Patients with Marfan Syndrome: A cross-sectional study of 102 adult patients 
with a verified diagnosis. 

Journal: Cardiovascular Diagnosis and Therapy 

Doi: 10.21037/cdt-20-692 

Summary:  

Among the various forms of CHD, medical and technological success has improved survival rates and 
health status of patients with MFS over the past decades. However, MFS patients are still susceptible to 
severe medical complications throughout their lifetime (Moon, 2016). Living with this risk along with 
the distinct physical characteristics of MFS potentially results in psychological and psychosocial burden 
for this patient population which has sparsely been addressed until now (Vanem et al., 2020).  

The present study investigated QOL in a representative cohort of 201 adults with a verified diagnosis of 
MFS (39.3 ± 13.1 [range, 20−85]; 40.2% female). Findings were subsequently put in context with other 
types of CHD by conducting comparisons to reference data that were ascertained with equal methods. 
The findings provide evidence that patients with MFS are at particularly high risk for a diminished QOL 

(mean EQ-VAS: 72.58 ± 15.95) and major mental and physiological impairments. Compared to ACHD, 
individuals with MFS scored significantly lower in dimensions pain/discomfort, anxiety/depression, 
mobility and usual activities (p<0.05). The present study stresses the need to consider the psychosocial 
burden of MFS that comes with a cost of resources for both patients and professionals. Clinicians can 
help patients with MFS to reduce this cost by making mental health issues and psychosocial support an 
integral part of routine cardiac care for MFS (Andonian et al., 2021b). 

The manuscript was submitted to the journal Cardiovascular Diagnosis and Therapy in August 2020, 
accepted for publication in December 2020, and published in January 2021. Cardiovascular Diagnosis 

and Therapy is an international peer-reviewed journal, which is acknowledged for regular updates on 
research advances in the area of congenital cardiology  

Contribution: 

Caroline Andonian was the principal investigator and first author of this article. Together with her 
experienced medical team members, she developed the research idea and was responsible for conducting 
the research along with the on-site support of her colleagues at the German Heart Center Munich. Again, 
she was responsible for collecting and analysing the data. Caroline Andonian prepared and wrote the 
final manuscript with guidance from her supervisor. She was the primary source of contact for the 
submission and review process. 
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6 General Discussion  

In recent years, the psychological situation of ACHD has received increasing attention. Despite notable 
heterogeneity, alarming results have been uncovered with respect to the psychological well-being of 
ACHD (Moons & Luyckx, 2019). However, to date, appropriate measures have not been developed or 
implemented into the practice of psychocardiology for this patient population (Kovacs et al., 2009a; 
Roseman & Kovacs, 2019). Examination of psychological adjustment to CHD is particularly important 
(Bombardier et al., 1990). First, previous research demonstrated that the magnitude of physiologic or 
structural abnormalities of the heart was not predictive of psychological outcomes (Moons & Luyckx, 
2019). Second, for most patients the magnitude of their CHD will remain constant whereas psychosocial 
impairment constitutes the most modifiable and important area of intervention (Bombardier et al., 1990). 
This dissertation provides a substantial contribution to a holistic care system for ACHD by identifying 
new markers to detect, prevent, and treat concomitant psychological distress in ACHD. These findings 
indicate important starting points for establishing tailored psychosocial interventions to help close the 
striking psychosocial healthcare gap in this patient population.  

The literature review forms the basis for subsequent quantitative studies for this thesis by consolidating 
the current state of knowledge on the prevalence of emotional distress in ACHD (Andonian et al., 2018).  
To date, study 2 is the first to investigate patient-reported QOL within a cohort of 4,015 ACHD in 
Germany (Andonian et al., 2021a). Study 3 provides a new perspective on the psychological dimension 
of CHD by examining the predictive and mediating role of illness identity within an innovative 
framework of psychological adjustment (Andonian et al., 2021c). Study 4 compares QOL findings in 
ACHD to a particularly vulnerable subset of patients with MFS, which is a hereditary multiorgan disease 
with far-reaching psychosocial consequences (Andonian et al., 2021b).  

The findings of this dissertation expand existing knowledge on psychological well-being in ACHD in 
several significant ways. First, ACHD experienced an unexpectedly good QOL. Paradoxically, patients 
with a higher CHD-severity reported an improved level of well-being (Andonian et al., 2021a). 
However, MFS patients had a particularly high risk for a diminished QOL compared to patients with 
other forms of CHD (Andonian et al., 2021b). Results gained from study 3 indicate that illness identity 
and a patient’s subjective health perception emerged as reliable factors affecting the risk for mental 
illness in ACHD (Andonian et al., 2021c). This identification of mechanisms mediating mental health 
outcomes among ACHD contributes to an enhanced understanding of psychological processes and 
potentially facilitates the choice of primary target variables for intervention (Nahlén Bose et al., 2016). 
Findings suggest that the subjective burden of illness constitutes a stronger determining factor of overall 
adjustment than does the illness itself (Andonian et al., 2021c). Chronic psychological burden might 
lead to an exacerbation of physical health and resource utilization for both patients and professionals 
(i.e., time, money and emotional energy) (Benderly et al., 2019). This dissertation has important 
implications for policy, practice, and research in the field of psychocardiology for ACHD. The present 
findings will help clinicians with early detection of patients at risk for a diminished psychological well-
being and consequently identify both, preventive and psychotherapeutic targets. The following section 
discusses and expands on the influential theories of psychological adaptation to chronic illness based on 
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present findings in the example of ACHD. Finally, the data obtained as part of these studies can enable 
the generation of strategies to translate findings into practice and enhance meaningful patient outcomes. 
While maximizing the physical status of ACHD must remain a priority, it is inevitable to make 
psychocardiological care an integral part of cardiac care to ensure optimal use of resources and to reduce 
healthcare disparities for both patients and professionals. 

6.1 Mental Illness and overall Well-being? Building on Keyes’ Two 

Continua Model  

Present findings demonstrate that ACHD generally experienced high levels of overall well-being, 
currently referred to as QOL (Andonian et al., 2021a). At first glance, this stands in stark contrast to 
previously reported elevated signs of emotional distress in this patient population (Kovacs & Bellinger, 
2021). Taken together, findings suggest that the data best fit a ‘two factor’ model, indicating that overall 
well-being and psychopathology are two moderately related, yet distinct contributions to our 
understanding of human health (Iasiello & Van Agteren, 2020; Renshaw & Cohen, 2014). These results 
further validate Keyes’ two-continua model of mental health (Figure 6.1) (Iasiello & Van Agteren, 
2020; Keyes, 2005).  

 

Figure 6.1: Two continua model according to Keyes (2005); terminology adapted to context of 
dissertation  (Keyes, 2005) 

Unlike traditional pathogenic oriented approaches, the two-continua model represents a more 
comprehensive concept of psychological well-being. In this model, psychological well-being and mental 
illness reflect distinct continua rather than extreme ends of one single spectrum (Iasiello & Van Agteren, 
2020). This approach allows a person to be considered more or less distressed in some regards, while 
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simultaneously more or less well in others. Accordingly, most patients enrolled within the present study 
could be classified as symptomatic, yet content (Renshaw & Cohen, 2014). Taken together, overall well-
being and mental illness were each associated with shared and unique psychosocial and medical 
predictors which is a strong indication that the constructs are distinct, but related due to some degree of 
overlap (Figure 6.2) (Iasiello & Van Agteren, 2020). According to present findings, age could be seen 
as a major risk factor for less favorable outcomes in both domains, QOL and mental illness. A recently 
published longitudinal study on illness identity in ACHD revealed that older patients were more likely 
to be either overwhelmed by their disease, or to reject their disease over time (Van Bulck et al., 2021). 
Similarly, APPROACH-IS found that older age led to worse PROMs in ACHD (Moons et al., 2021b). 
Based on the proposed working hypothesis, this may explain diminished psychological outcomes on 
both scales.  

 

Figure 6.2: Differential predictors of general life satisfaction (QOL) and mental illness using 
multiple regression analysis 

Regarding somatic determinants of QOL, it is remarkable that patients with higher CHD severity 
described their overall well-being as significantly superior to those with rather simple heart lesions, 
when considering both psychological and physical health domains in conjunction. This finding suggests 
an extension to Keyes’ two-continua model by a tri-axial framework (Keyes, 2005). Research on the 
psychological impact of objective somatic parameters in ACHD has yielded inconsistent results leading 
to the assumption that no somatopsychic correlation exists (Moons & Luyckx, 2019). However, these 
findings have not been investigated within the context of a dual-or three-dimensional framework and 
future in-depth investigations might reveal characteristic somatopsychic patterns among ACHD. Figure 
6.3 illustrates a range of conditions investigated within this dissertation by using a novel three-
dimensional model. It attempts to capture the diversity of subjective health presentations among ACHD 
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along three different continua: an axis of physical health, an axis of mental illness or emotional distress, 
and one of overall subjective well-being. Although this framework does not entirely account for 
interindividual variability, it allows for a differentiated perspective on contributing factors and 
appropriate conclusions in the mental health management of ACHD. 

Core features of the diagram are currently divided into eight broad groupings (Table 6.1). This table 
represents different types of presentations one can routinely find when working with ACHD, from the 
least impaired clients (cell 1, top left corner) to the severely impaired clients (cell 8, lower right corner). 
Of note, that the axes presented in Figure 6.3 are not independent of one another and changes on one 
might drive changes on another. This has important practical implications, as each cell requires a 
different psychological treatment approach ranging from preventive (cell 2, 3, 4) to reactive 
interventions (cell 5, 6, 7, 8) (James, 2015). Since this representation is simplified, it does not address 
mechanisms to explain why the majority of patients within the current research presented themselves in 
cells 5 and 6 (i.e., varying physical parameters, good overall well-being, high levels of mental distress). 
Explanations of arising paradoxes for patients falling into cell 6 (i.e., severe physical impairment, good 
overall well-being) will be further discussed in the following sections. 

Table 6.1: Grid outlining eight cells of the hypothetical three axes model of mental health in 
ACHD, modified acc. to James, 2015 

 

 

Figure 6.3: Three-dimensional framework of mental well-being in ACHD, modified according to 
James, 2015(James, 2015) 
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6.2 Revisiting the “Paradox of Well-being”: An Integrated, 

Multidimensional Model  

The empirical phenomenon that individuals often maintain or increase their subjective well-being 
despite (or even because of) their chronic illness, is known as the paradox of well-being (Herschbach, 
2002; Swift et al., 2014). In other words, objectively negative factors in one's life often have relatively 
little impact on the subjective QOL (Herschbach, 2002). This was also strongly supported by findings 
in this dissertation, which revealed that patients with higher CHD complexity had higher levels of QOL, 
and were more capable of adapting to their CHD (Andonian et al., 2021a). Accordingly, patients with 
more complex heart defects showed decreasing tendencies of rejection, as well as higher acceptance 
rates (Andonian et al., 2020). Higher disease complexity was further associated with better QOL, 
especially within the dimensions of self-care and mobility (Andonian et al., 2021a). While illness 
identity has presently emerged as both a risk- and protective factor in the prevention of mental illness, 
its role in the context of overall well-being must be further clarified (Andonian et al., 2021c). Therefore, 
an open question remains: which kind of mechanisms generate high overall well-being in ACHD? As 
each  illness trajectory is unique, understanding a patient’s lived experience and its effects on health and 
well-being is essential to quality care (Christensen, 2015). 

One potential mechanism essentially lies in the experience of a CHD and the personal meaning assigned 
to this experience. Due to decades of nearly exclusive concern with negative emotions in the context of 
chronic illness, less is known about positive well-being in affected individuals (Folkman & Moskowitz, 
2000). Lazarus's early stress coping model dealt primarily with the negative appraisal of threat, and 
highlighted that coping was mainly directed towards the regulation of distressing emotions (Folkman & 
Moskowitz, 2000; Folkman & Moskowitz, 2007; Lazarus & Folkman, 1984). Coping mechanisms have 
been traditionally classified as problem- or emotion-focused. Problem-focused coping involves active 
strategies to alter the stressor, while emotion-focused coping involves processing and expressing 
distressing feelings in order to reduce psychological burden (Lazarus & Folkman, 1984; Riley & Park, 
2014). Research on illness identity conducted in the dissertation provides strong evidence that positive 
reappraisals of CHD can lead to positive affective states (i.e., less emotional distress) and may therefore 
be equally important in understanding emotional responses in ACHD. In this context, recent coping 
theories put forth a third type of coping, namely meaning-focused coping (Riley & Park, 2014). It 
implies that the positive reinterpretation of a stressor consequently leads to better psychological 
adjustment and overall well-being (Riley & Park, 2014). From this perspective, the concept of illness 
identity shares important similarities with core elements of emotion-focused and meaning-focused 
coping as it concentrates on the adaptational significance of both negative and positive ways of illness 
integration.  

Another potential explanation is a patient’s unique perception of his or her condition, regardless of 
objective disease parameters (Andonian et al., 2021c). As indicated by present findings, there is 
considerable evidence that adjustment to chronic illness may be affected by subjective health 
perceptions to a far greater extent than the actual medical diagnosis itself (Bombardier et al., 1990; 
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Kovacs & Bellinger, 2021; Paterson, 2001). The shifting perspectives model of chronic illness holds 
that a patient’s perspective on his or her condition influences how he or she interprets symptoms and 
responds to the illness. A metasynthesis of 292 qualitative research studies revealed that it is irrelevant 
whether the illness actually was as significant as the perception of the illness. The experience of a 
chronic illness is constantly changing with a perception of either illness or wellness prevailing. 
Paterson’s findings expand the currently applied framework of illness identity by incorporating a 
dynamic component, making it possible to explain some variability in research outcomes (Paterson, 
2001). Remarkably, this stands in contrast to recently published findings on the longitudinal 
development of illness identity showing that a patient’s illness identity was stable over time (Van Bulck 
et al., 2021). However, this cannot be widely applied due to the exclusion of patients diagnosed after the 
age of 10 years, and data collection over a short period of time. It would be ideal to replicate these 
findings over a broader time frame in order to disentangle effects of different phases in  illness trajectory 
(Van Bulck et al., 2021).  

Within the context of the research conducted in this dissertation, a negative perception of health occurred 
in recently diagnosed patients (i.e., primary pre-tricuspid shunts) and patients with MFS who indicated 
significantly impaired levels of well-being. Although not specifically addressed within the context of 
this research, social stigma deserves particular attention when it comes to evaluating the psychological 
situation of MFS patients. Given the characteristic physical features of MFS including 
disproportionately long extremities, tall and leptosomal body types, serious scoliosis, or crowded teeth, 
patients with MFS constitute a considerably distinct patient population compared to other cardiac 
populations. In this respect, they might remain vulnerable to social stigmatization similar to individuals 
with other visible genetic conditions (Peters et al., 2005). Indeed, 32% of MFS patients have previously 
reported feeling socially discriminated because of their illness, which was significantly correlated with 
increased depression, lower self-esteem, pessimistic perceptions around their illness, and negative body 
image (Hansen et al., 2020; Peters et al., 2005). Since research on MFS has primarily focused on organ 
affections and surgical management, future studies should be directed toward psychosocial long-term 
consequences of MFS (Vanem et al., 2020).   

In contrast, positive connotations of CHD in the form of favorable health ratings might reinforce 
successful adaptation to CHD, presently indicated by high levels of acceptance and enrichment 
(Andonian et al., 2021c). In light of these findings, two fields of research have been recognized as 
clinically meaningful and useful to understand the discrepancy between expected and perceived 
evaluations of QOL in individuals with a chronic health condition: response shift and transformative 
learning. Both constructs refer to a process of personal change in internal values (response shift) leading 
to new perspectives and identity change (transformative learning) (Barclay-Goddard et al., 2012). The 
currently investigated connections between subjective health perceptions and illness identity share a 
number of features. Accordingly, all frameworks require a trigger (i.e., CHD or other chronic physical 
illness) to initiate positive reconceptualization. While the response shift theory does not include 
procedural matters, the concept of illness identity parallels so-called meaning perspectives in 
transformative learning theory, which both refer to general beliefs that influence the integration of new 
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events. Different from transformational learning theory, the presently applied framework does not cover 
the aspect of readiness to change – which is considered integral to change. Since transformative learning 
has not been tested beyond the qualitative retrospective approach, future research is encouraged to 
identify indicators and mechanisms of change in ACHD (Barclay-Goddard et al., 2012). The following 
integrated model (Figure 6.4) illustrates multidimensional relationships between biopsychosocial 
determinants of well-being that have surfaced during this research. Potential challenges that ACHD face 
in achieving well-being include biomedical (i.e., individual fitness, disease-related factors, surgical 
interventions), psychological (i.e., illness perception, identity formation, emotional distress), and social 
(i.e., cultural considerations, employment, feeling different) components (Kovacs & Bellinger, 2021). 
The interplay between biomedical and psychological factors was demonstrated within present findings 
in which individual health perceptions and illness identity were stronger predictors of emotional 
outcomes, than CHD diagnosis or lesion complexity. Although much has been learned about 
biopsychosocial relationships within this dissertation, the translation of mechanisms into somatic 
outcomes among ACHD remains to be elucidated. Since this topic has sparsely been addressed in the 
literature, it should remain a priority for future investigations.  

 

Figure 6.4: Hybrid model of change in ACHD, modified according to Andonian et al., 2021 
(Andonian et al., 2021d) 

6.3 Translating Research intro Practice: An Integrated Cardiac Care 

Service for Adults with Congenital Heart Disease 

The increased awareness of biopsychosocial challenges associated with CHD has come to the forefront 
and thus makes it necessary to reflect upon psychocardiological elements in managing  mental health 
care needs of ACHD (Callus et al., 2010; Roseman & Kovacs, 2019). Although psychocardiology has 
become an established discipline, no specialized programs for ACHD exist (Kovacs et al., 2015). This 
is especially problematic, given that psychological needs of ACHD differ not only from their healthy 
peers, but also from adults with acquired heart disease in several significant ways. First, ACHD are still 
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considerably younger, although the adult population is continuously on the rise (Callus et al., 2010). 
While adults with acquired heart disease may focus on recovery following a cardiac infarction, ACHD 
need support in coping with their chronic health condition that has been present since birth (Kovacs et 
al., 2015). Specific challenges include psychological disturbances, body image concerns, as well as 
impaired peer relationships, delayed progression into independent adulthood, and unique considerations 
in regard to education, employment, and family planning (Kovacs et al., 2005).  

The findings of this dissertation provide insights into unique elements of psychocardiological care for 
ACHD that will be further discussed. Based on the hypothetical framework of study 3, psychological 
support should ideally encompass a stepped care approach ranging from preventative to reactive 
strategies. From this perspective, assessing psychological well-being indicators in conjunction with 
psychological distress is warranted in order to obtain optimal results in ACHD (Renshaw & Cohen, 
2014).  

Regardless of the mental health status of a patient, psychoeducation remains an indispensable 
component of CHD-specific interventions in which patients learn about their diagnosis and common 
emotional reactions across the course and progression of their CHD (Callus et al., 2010). ACHD often 
present to healthcare providers with knowledge and expectations based on misinformation (Neidenbach 
et al., 2021). A recently published study demonstrated that ACHD who perceived greater competence 
in managing their condition were less likely to experience depression and anxiety in the future (Leslie 
et al., 2020). Another smaller study demonstrated that preprocedural education significantly reduced 
anxiety symptoms in ACHD (Boyer et al., 2020). Based on the framework of the current investigation, 
improving health literacy becomes an integral component of supporting a patient’s self-management 
and preventing any incidence of mental distress (Schulman‐Green et al., 2012). 

ACHD who are not yet experiencing mental distress (see cell 1-4, Table 6.1) might not require specific 
clinical interventions, but should take active steps to identify available resources in order to foster 
positive illness identity states and increase their QOL (Keyes, 2007). In this context, positive psychology 
interventions deserve particular attention as they are aimed at strengthening positive feelings and 
behavior instead of reducing to what is wrong or dysfunctional (Bolier et al., 2013; Callus et al., 2010). 
Indeed, these findings show that the ongoing awareness of one’s CHD might lead to increased levels of 
overall well-being and positive illness identity, presumably through a process of change in internal 
values (response shift), new perspectives, and more clarity of purpose and meaning in life (see Figure 
6.4) (Barclay-Goddard et al., 2012; Callus et al., 2010). 

Notwithstanding, one third up to one half of ACHD meet diagnostic criteria for mood and/or anxiety 
disorders which can adversely impact QOL and cardiovascular outcomes if left untreated (Kovacs & 
Bellinger, 2021). These patients (see cells 4-8, Table 6.1) require specialist input to address their mental 
health needs and facilitate effective coping strategies. Cognitive behavioral therapy (CBT) is based on 
the assumption that emotions and behaviors are influenced by one’s perceptions of events (Beck & 
Haigh, 2014). This assertion has also proven true within the context of this research showing that the 
patients’ perceptions of their condition, and not the factual diagnosis itself, influence how they respond 
to their CHD (Andonian et al., 2021c). A major component of CBT is to identify and challenge 



6 General Discussion 

68 

dysfunctional perceptions that may generate adjustment problems in accordance with the confirmed 
framework of study 3 (Doering et al., 2016). To date, there is one feasibility trial with promising results 
on the effectiveness of a CBT group-intervention in ACHD (ACHD-CARE) (Kovacs et al., 2015). The 
ACHD-CARE program was based upon a comprehensive needs assessment in ACHD (Kovacs et al., 
2009a) and encompassed behavioral interventions including cognitive restructuring to challenge 
dysfunctional thoughts, behavioral activation to elevate effects (e.g., pleasant activity scheduling), in 
combination with relaxation training to reduce chronic tension and social skills training to improve 
communication skills of ACHD (Callus et al., 2010; Eifert & Lau, 2001; Kovacs et al., 2015). Despite 
an established evidence-base for psychological interventions in other chronic illness populations, 
efficacy data for ACHD is still limited and full-scale clinical trials are highly encouraged (Kovacs et al., 
2018).  

Findings obtained within this dissertation have encouraged the active incorporation of novel knowledge 
into routine care by triggering the demand for a specialized psychological ACHD service at the German 
Heart Center Munich. Given a programmatic commitment, psychological treatment, mental health 
screening, and psychocardiological counselling have become an integral part of standard care. In view 
of the data outlined in this dissertation, a treatment algorithm for use in ACHD has been developed. The 
algorithm starts with a comprehensive psychological assessment applying validated psychometric 
screening tools in conjunction with a structured clinical interview in order to evaluate whether formal 
diagnostic criteria are met. Feedback is then provided including a standardized case conceptualization 
and the communication of psychiatric diagnoses. If treatment is indicated and agreed upon, treatment 
recommendations and appropriate referrals (out-patient consultations, hospital day-care, inpatient 
treatment, pharmacotherapy) are reviewed in the next step of the algorithm. Continued follow-up and 
monitoring of symptoms are offered to determine the effectiveness of treatment or whether further 
treatment efforts are necessitated. All behavioral care takes place in the same medical setting within the 
context of coordinated visits, which conveys a holistic message to patients and potentially increases 
their confidence in the system of interdisciplinary ACHD care (Burg, 2018). Given the known overlap 
between many cardiac and psychological symptoms, this also has the advantage of follow-up 
consultations between ACHD providers and mental health professionals (Roseman & Kovacs, 2019). A 
schematic illustration of the treatment algorithm is shown in Figure 6.5. 
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Figure 6.5: Treatment algorithm applied at the German Heart Center Munich 
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7 Conclusion 

Recent advances and developments in cardiovascular medicine have revolutionized the landscape of 
ACHD care. What was once considered a fatal pediatric condition, can now be successfully treated, and 
affected children survive at much higher rates today than a few decades ago. With over 90% of children 
born with CHD surviving into adulthood, the number of ACHD is quickly outnumbering children with 
CHD (Kovacs & Bellinger, 2021). Given the unique physical and psychosocial challenges inherent to 
an aging CHD population, it is essential to expand the definition of meaningful ACHD outcomes to 
include QOL and various related psychosocial outcomes. However, many patients with psychological 
distress remain unrecognized and therefore are at greater risk for diminished QOL and adverse 
cardiovascular outcomes (Benderly et al., 2019; Westhoff-Bleck et al., 2016). It is high time that the 
recommendations of the 32nd Bethesda Conference in 2001 are taken seriously and those responsible 
start implementing what is long overdue: 

„The emotional health of adults with CHD should be a priority in the overall care of this patient 
population. Appropriate screening and referral sources for treatment should be available at all 
regional ACHD centers. Tools for screening for psychosocial problems in this population 
should be developed and tested. Data should be developed to assess the effectiveness of regular 
follow-up care on the long-term physical and psychosocial health of adults with CHD.“ (Warnes 
et al., 2001) 

This dissertation provides a significant contribution to a holistic, multidisciplinary care system by 
identifying novel markers to detect, prevent, and treat concomitant psychological distress in ACHD. 
Patients experienced a generally good QOL, whereby objective health markers played a subordinate role 
compared to the subjective burden of disease in determining psychological well-being. These findings 
will help clinicians to identify specific subgroups of patients who are particularly at risk for an impaired 
psychological well-being and may therefore require extra psychological support. Illness identity was 
found to be a novel and consistent predictor of emotional distress in ACHD and should be considered 
when trying to understand and improve psychological well-being. The present findings also open up 
avenues for productive future research and, in particular, advance the evolving practical field of 
psychocardiological care for this particularly vulnerable patient population. Future tasks involve the 
development of psychosocial interventions tested in scientifically rigorous trials to enhance the 
provision of mental health care for patients with CHD of all ages (Tesson et al., 2019). Practical and 
theoretical insights acquired in this pioneering field of research could further serve as a source of 
inspiration for managing other chronic health conditions. 
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Appendix 1: Tables 

Table A1: Classification of CHD complexity modified according to Warnes et al., 2001 

SIMPLE MODERATE SEVERE 

 
Native disease: 

- Isolated congenital 
aortic valve disease 

- Isolated congenital 
mitral valve disease 
(e.g. except parachute 
valve, cleft leaflet) 

- Isolated patient 
foramen ovale or small 
atrial septal defect 

- Isolated small 
ventricular septal defect 
(no associated lesions) 

- Mild pulmonic stenosis 
 

Repaired conditions: 
- Previously ligated or 

occluded ductus 
arteriosus 

- Repaired secundum or 
sinus venosus atrial 
septal defect without 
residua 

- Repaired ventricular 
septal sefect without 
residua 

 

 
Repaired or unrepaired conditions: 

- Aorto-left ventricular 
fistulae 

- Anomalous pulmonary 
venous drainage (partial or 
total) 

- Atrioventricular canal 
defects (partial or 
complete) 

- Coarctation of the aorta 
- Ebstein’s anomaly 
- Infundibular right 

ventricular outflow 
obstruction of significance  

- Ostium primum atrial 
septal defect  

- Patent ductus arteriosus 
(not closed) 

- Pulmonary valve 
regurgitation (moderate to 
severe) 

- Pulmonic valve stenosis 
(moderate to severe) 

- Sinus of Valsalva 
fistula/aneurysm 

- Sinus venosus atrial septal 
defect  

- Subvalvar or supravalvar 
aortic stenosis (except 
HOCM) 

- Tetralogy of Fallot 
- Ventrical septal defects 

with 
Absent valve(s) 
Aortic regurgitation 
Coarctation of the aorta 
Mitral disease 
Right ventricular outflow tract 
obstruction 
Straddling tricuspid/ mitral valve 
Subaortic stenosis 

 
- Cyanotic CHD (all 

forms) 
- Conduits (valved or 

nonvalved) 
- Double-outlet ventricle 
- Eisenmenger syndrome 
- Fontan procedure 
- Mitral atresia 
- Single ventricle 
- Pulmonary atresia (all 

forms) 
- Pulmonary vascular 

obstructive diseases  
- Transposition of the great 

arteries 
- Tricuspid atresia 
- Truncus 

arteriousis/hemitruncus  
- Other abnormalities of 

atrioventricular or 
ventriculoarterial 
connection (not included 
above) 
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Table A2: Biopsychosocial Determinants of QOL in ACHD, Part 1 

 

* adapted and extended according to Apers et al., 2015 (Apers et al., 2015) 
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Table A3: Biopsychosocial Determinants of QOL in ACHD, Part 2 
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Table A4: Biopsychosocial Determinants of QOL in ACHD, Part 3 
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Appendix 2: Questionnaires 

VEmaH Patient Questionnaire 
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MERLIN Patient Questionnaire 
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