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Abstract

Objective—First, to compare QOL and illness perceptions between patients with a Fontan 

circulation and patients with anatomically simple defects (i.e., atrial septal defects [ASD] or 
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ventricular septal defects [VSD]). Second, to explore illness perceptions as a mediator of the 

association between congenital heart disease (CHD) diagnosis and QOL.

Design—Cross-sectional observational study

Setting—24 cardiology centers from 15 countries across five continents

Patients—435 adult patients with congenital heart disease (177 Fontan and 258 ASD/VSD) ages 

18-83 years

Outcome Measures—QOL and illness perceptions were assessed by the Satisfaction With Life 

Scale and the Brief Illness Perceptions Questionnaire, respectively.

Results—Patients with a Fontan circulation reported lower QOL (Wald Z=-3.59, p=<.001) and 

more negative perceptions of their CHD (Wald Z=-7.66, p<.001) compared to patients with ASD/

VSD. After controlling for demographics, anxiety, depressive symptoms, and NYHA functional 

class, path analyses revealed a significant mediation model, αβ=.15, p=.002, 95% CI=.06-.25, 

such that CHD diagnosis was indirectly related to QOL through illness perceptions.

Conclusions—The Fontan sample's more negative perceptions of CHD were likely a reflection 

of life with a more complex defect. Illness perceptions appear to account for unique differences in 

QOL between groups of varying CHD complexity Psychosocial screening and interventions may 

be important treatment components for patients with CHD, particularly those with Fontan 

circulations.

Keywords

congenital heart disease; Fontan circulation; quality of life; illness perceptions

Introduction

The Fontan circulation procedure has provided lifesaving palliation for individuals born with 

single ventricle physiology, with survival outcomes of 76% at 25 years of age [1]. However, 

adverse medical outcomes (e.g., liver dysfunction, heart failure, arrhythmia, hemodynamic 

abnormalities) [2-5] and functional limitations (e.g., exercise intolerance, employment 

restrictions) [6, 7] have been well documented. In recognition of the potential challenges of 

living with a Fontan circulation, there has been increasing attention in recent years to 

patient-reported outcomes, including quality of life (QOL). Research regarding QOL among 

Fontan patients has produced mixed results (depending on sample characteristics and QOL 

definitions), with some studies reporting lower levels of QOL relative to healthy controls [4, 

8] and others finding no differences [9, 10]. However, most studies suggest that average 

QOL is relatively high in this population despite the medical outcomes and functional 

complications of life with a Fontan circulation [6, 7, 9, 11]. Still, it is imperative to 

recognize the variability in QOL within this population [4, 6, 10]. Approximately 26% of 

patients in one study reported dissatisfaction with their lives [7], and 42% of young adults in 

another investigation endorsed total QOL scores in the impaired range [8]. Thus, while 

Fontan patients on average tend to report relatively good QOL, there is a substantial subset 

of patients who experience suboptimal outcomes. It is imperative to identify patient 

characteristics that explain this variability so appropriate treatment can be provided.
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Illness perceptions, namely the beliefs patients have about their disease [12], may explain 

some of the variability in QOL. Illness perceptions provide a framework for managing and 

coping with chronic health issues; examples include personal control over the illness, 

perceived treatment benefits, and effect of the illness on emotional functioning [13]. The 

link between negative illness perception scores and lower QOL has previously been 

demonstrated in congenital heart disease (CHD) [11, 14, 15], but not specifically within the 

Fontan population. Illness perceptions may be of particular significance for Fontan patients 

because individuals with more complex defects, including single ventricle physiology, tend 

to endorse beliefs of more severe health consequences, have a poorer understanding of their 

illness, and report more negative emotions [14]. While these perceptions may be considered 

more “negative” in comparison with those of patients with less complex defects, they likely 

are an appropriate reflection of the experiences of living with a complex heart defect [14].

Although illness perceptions have been found to mediate the association between condition 

complexity and QOL outcomes in patients with acquired heart disease [16], there have been 

no comparable mediational studies in CHD. Identification of mechanisms that affect QOL is 

necessary to develop and implement interventions that target QOL improvements. Further, it 

is helpful to understand the Fontan experience relative to patients with other, less complex 

defects, such as atrial septal defects (ASD) and ventricular septal defects (VSD).

In the present study, we examined QOL and illness perceptions in a multinational sample of 

Fontan patients relative to patients with simple CHD (ASD or VSD). Patients with isolated 

ASD/VSD were chosen as a comparison sample in order to limit heterogeneity and provide 

a clear contrast in complexity between the two samples. In addition, we examined illness 

perceptions as a mediator between CHD diagnosis (Fontan vs. ASD/VSD) and QOL. We 

hypothesized the following: (i) Fontan patients would report lower QOL and more negative 

illness perception scores relative to ASD/VSD patients, and (ii) after controlling for 

established correlates (e.g., demographics, depressive symptoms, anxiety, and NYHA 

functional class [11, 17], illness perceptions would mediate the association between CHD 

diagnosis and QOL.

Methods

Population

Participants were recruited from 24 centers across 15 countries (Argentina, Australia, 

Belgium, Canada, France, India, Italy, Japan, Malta, Norway, Taiwan, the Netherlands, 

Sweden, Switzerland, and United States of America) participating in Assessment of Patterns 

of Patient-Reported Outcomes in Adults with Congenital Heart disease – International Study 

(APPROACH-IS) [18]. APPROACH-IS is a cross-sectional, multinational study 

investigating patient-reported outcomes and cultural/geographic differences in adults with 

CHD. Participants were required to meet the following inclusion criteria: (i) diagnosis of 

CHD, (ii) 18 years of age or older; (iii) diagnosis established before the age of 10 years, (iv) 

continued follow-up at a CHD center or included in a national/regional registry; and (v) 

physical, cognitive, and language capabilities required to complete assessment measures. 

Exclusion criteria included previous heart transplantation, diagnosis of primary pulmonary 
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hypertension, and significant cognitive impairment. All participants with Fontan 

circulations, ASD, or VSD were included in the present study.

Procedures

The APPROACH-IS study design and data collection procedures were previously reported 

by Apers and colleagues [18]. Prior to data collection, APPROACH-IS was approved by the 

ethics committee of the University Hospitals Leuven/KU Leuven (coordinating center) as 

well as the ethics review boards of each participating center; therefore, the protocol is in line 

with ethical guidelines established by the 1975 Declaration of Helsinki. Informed consent 

was obtained from all participants.

Measures

Demographics—Patient demographic information was obtained by a background 

questionnaire focused on socio-demographic variables. Additional demographic and medical 

data (e.g., diagnosis, medical history) were gathered by medical chart review.

Primary study variables—QOL was defined as “the degree of overall life satisfaction 

that is positively or negatively influenced by individuals' perception of certain aspects of life 

important to them, including matters both related and unrelated to health” [19]. According to 

this definition, QOL was measured as a continuous variable using the 5-item Satisfaction 

With Life Scale (SWLS) [20]. Items capture global life satisfaction and are scored on a 5-

point Likert-type scale (e.g., 1 - strongly disagree to 7 - strongly agree). Higher scores 

indicate greater QOL. Internal consistency in the present study was excellent (Cronbach's 

α=.87).

Illness perceptions were assessed by the Brief Illness Perception Questionnaire (Brief IPQ) 

[13]. The nine-item Brief IPQ has demonstrated strong psychometric properties [13]. Items 

are rated from 0 to 10 and assess illness consequences, experience of symptoms (“identity”), 

expected duration of illness (“timeline”), personal control, belief of treatment effectiveness 

(“treatment control”), concern, understanding of one's illness, and experience of distressing 

emotions (“emotional response”). An item measuring perceived causal factors of illness was 

not included in the larger study because it is not relevant to CHD. Although the measure was 

initially validated at the item-level [13] and utilized as such in CHD research [14, 15], 

cardiac researchers have also used a composite illness perceptions total score [16]. The total 

score was used to test each hypothesis while exploratory analyses utilized item-level data. 

Higher values indicate more positive illness perceptions. After reverse-scoring six items, 

items were averaged to compute a total score (Cronbach's α=.64).

Covariates—Symptoms of depression and anxiety were assessed by the Hospital Anxiety 

and Depression Scale (HADS) [21]. The questionnaire yields two 7-item subscales for 

anxiety and depressive symptoms, with each scale ranging from 0 to 21; a score ≥ 8 

indicates clinically significant symptoms. Internal consistency for the anxiety and depression 

subscales in this study were Cronbach's α=.82 and .78, respectively.
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Participants provided self-report of their NYHA functional class by answering one item 

asking them to rate their physical limitations on a 4-point scale ranging from I (no 

limitations during physical activities) to 4 (unable to be physically active without 

experiencing physical discomfort).

Statistical Methods

Descriptive statistics and bivariate correlations were conducted to provide additional 

information about study variables. One-way analyses of covariance (ANCOVAs) examined 

differences in QOL and illness perceptions between Fontan patients versus those with ASD/

VSD. Age, sex, and country of residence were included as covariates due to significant 

group differences as well as existing evidence-based associations with QOL [17, 19]. 

Analyses were conducted in Mplus [22] to appropriately manage both missing data and non-

normal data. Exploratory analyses included examination of item-level differences in illness 

perceptions between the two samples. All a priori pairwise comparisons (i.e., comparing 

samples on each IPQ item) with covariates were run using a multi-group function in Mplus. 

A false discovery rate (FDR) [23] Type I error control was utilized for all pairwise illness 

perception comparisons.

Analyses testing whether illness perceptions mediated the association between CHD 

diagnosis and QOL were also run in MPlus. In addition to demographic covariates, NYHA 

functional status, and anxiety and depressive symptoms were included as covariates due to 

previously demonstrated associations with QOL and illness perceptions [11, 17]. Direct and 

indirect (i.e., mediated) effects were assessed by evaluation of 95% confidence intervals 

produced by bootstrapping (bootstrapping = 1000). Model fit was assessed using four 

indicators: χ2, standardized root mean square residual (SRMR), comparative fit index (CFI), 

and root mean square error of approximation (RMSEA). Following identification of the 

mediated effect, age and sex were examined as moderators of the mediation model. Country 

of residence was not examined as a moderator due to small sample sizes within some 

countries. Missing data was handled using maximum likelihood estimate algorithms (i.e., 

MLR for ANCOVA and pair-wise comparisons; MLE for mediation analyses) in Mplus.

Results

Baseline Characteristics

Four hundred thirty-five patients (177 Fontan and 258 ASD/VSD) across 15 countries were 

included in the current study. Of participating patients, ages ranged from 18 to 83 years and 

68.5% were White/Caucasian, 23.4% were Asian, 2.8% were Hispanic/Latino, 1.4% were 

Black/African-origin, 1.4% were Middle-eastern/Arabic, and 0.5% identified with an 

“other” ethnic background. Fontan patients tended to be younger and were more likely to be 

male, unmarried, and have a greater NYHA functional class. Additional demographics are 

listed in Table 1.

Correlations

Bivariate Pearson and point-biserial correlations are presented in Table 2. Higher QOL was 

associated with more positive illness perceptions and lower anxiety symptoms, depressive 
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symptoms, and functional class. Total illness perceptions were also inversely correlated with 

anxiety and depressive symptoms as well as NYHA functional class. Neither age nor sex 

were significantly associated with either illness perceptions or QOL, although older age was 

associated with lower anxiety and lower NYHA functional class for the whole sample.

Hypothesis 1: Group Differences in QOL and Illness Perceptions

ANCOVA results yielded significantly lower QOL in the Fontan group (Range=1.00-7.00, 

M=4.73, SD=1.40) relative to the ASD/VSD group (Range=1.20-7.00, M=5.16, SD=1.19), 

Wald Z=-3.59, p<.001. Similarly, Fontan patients reported more negative illness perception 

scores (Range=1.25-10.00, M=5.21, SD=1.50) compared to patients with ASD/VSD 

(Range=1.75-10.00, M=6.47, SD=1.56), Wald Z=-7.66, p<001.

Exploratory Analyses: Group Differences in Illness Perceptions

Results from multi-group analyses with covariates are presented in Fig. 1. Following FDR 

Type-1 error control, 7 of the 8 pairwise comparisons revealed significant differences 

between Fontan and ASD/VSD patients, with effect sizes ranging from Cohen's d = 0.17 – 

1.03. Fontan patients reported greater effects of CHD on their lives, longer expected duration 

of CHD, greater expected treatment benefits, more CHD symptoms, greater concern about 

CHD, greater emotional effects, and less control of CHD. Both groups reported similar 

levels of perceived understanding of their condition.

Hypothesis 2: Illness perception mediating the association between CHD group and QOL

For the direct pathways, after controlling for demographics, anxiety and depressive 

symptoms, and NYHA functional class, CHD diagnosis was significantly associated with 

illness perceptions (β=.76, p<.001), such that Fontan patients generally endorsed more 

negative perceptions of their CHD (with the exception of perceived treatment benefits; Fig. 

2). In addition, more positive illness perceptions were associated with greater QOL for both 

groups (β=.19, p<.001). CHD diagnosis did not have a direct effect on QOL when the 

mediator was included in the model (β=.09, p=.59). However, CHD diagnosis indirectly 

affected QOL through illness perceptions (αβ=.15, p=.002, 95% CI=.06-.25). Model fit 

indices suggested that the proposed model fit the data well (χ2[41]=393.27, p<.001, 

SRMR=0.00, CFI=1.00, RMSEA=0.00). The final model accounted for 30.0% of the 

variance in QOL and 47.0% of the variance in illness perceptions. Overall, results suggest 

that CHD diagnosis influences illness perception scores, which are then important 

contributors to QOL.

As age and sex differences were present between the Fontan and ASD/VSD samples, these 

variables were examined as moderators of the mediated associations. Moderated mediation 

models were tested, such that age and sex were tested as moderators and removed as model 

covariates. Neither of the moderated mediation models produced significant effects, 

suggesting that the association between CHD diagnosis, illness perceptions, and QOL does 

not differ as a function of age or sex.
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Discussion

In the present study, we found that patients with a Fontan circulation reported lower QOL 

and more negative illness perception scores than patients with isolated ASD/VSD. Illness 

perceptions also mediated the association between CHD diagnosis and QOL. In other words, 

the patient's defect was associated with his or her perceptions of CHD, which in turn was 

related to QOL. This finding was consistent regardless of age or sex. Strengths of this study 

include a large multinational sample, use of a comparison sample, and the use of previous 

findings to drive study hypotheses.

Consistent with the proposed hypotheses, Fontan patients reported lower QOL relative to 

patients with less complex defects; this underscores prior studies demonstrating that more 

complex defects are associated with lower QOL [19, 24, 25]. It is possible that ASD/VSD 

patients included in APPROACH-IS may have experienced greater CHD severity than the 

overall ASD/VSD population given the fact that they were followed at a tertiary care center. 

Thus, the true differences between Fontan and ASD/VSD patients followed in the 

community may be even larger. Still, similar to prior research [10, 26], Fontan patients in the 

current study reported relatively high QOL; these high ratings of QOL suggest that many 

patients with Fontan circulations demonstrate resilience, despite the medical and 

psychosocial implications of living with complex CHD [2-4, 27]. The chronic illness 

literature suggests that resilience (i.e., the ability to adapt well despite adversity) results 

from the dynamic interplay of genetic (e.g., temperament, HPA axis regulation), 

environmental (e.g., social support), and individual factors (e.g., self-efficacy, spirituality) 

[28]. Future research may investigate specific contributors to resiliency specific to adults 

with CHD.

Further, Fontan patients endorsed more negative illness perception scores. Findings are in 

line with the higher likelihood of complications experienced by Fontan patients [2-5] and 

research indicating illness perceptions are more pessimistic in patients with more complex 

CHD [14]. Closer inspection of item-level illness perceptions revealed that Fontan patients 

perceived a greater effect of CHD on their lives, less perceived control of CHD, a longer 

duration of CHD, more experienced symptoms, greater concern about CHD, and greater 

impact of CHD on emotional well-being. Despite these more “negative” or realistic 

perceptions, patients with a Fontan circulation reported more favorable views regarding 

treatment benefits compared to the ASD/VSD group; in fact, they endorsed high ratings of 

confidence in the benefits of medical treatment. Perhaps they realize that their survival to 

adulthood was drastically increased by having undergone Fontan surgery.

Our results support the hypothesis that the association between CHD diagnosis and QOL is 

influenced by the patient's illness perceptions. Growing up with a Fontan circulation may be 

qualitatively different compared to that of a patient with ASD/VSD. Fontan patients, who 

tend to experience more adverse symptoms, a more intense medical plan, and greater 

limitations in everyday life (e.g., reduced exercise tolerance, employment restrictions), form 

illness perceptions that reflect the complexity of their diagnosis. In turn, these perceptions 

contribute to overall lower QOL. Cognitive theories suggest that thoughts and beliefs have a 

profound influence on subjective well-being [29]. While adverse medical outcomes and 
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functional status are important determinants of QOL [10, 14, 24], illness perceptions appear 

to account for unique differences in QOL between groups of varying CHD complexity. In 

fact, the mediation model was significant even when controlling for NYHA functional class; 

therefore, we are confident that patients' physical limitations did not confound the 

associations between CHD diagnosis, illness perceptions, and QOL.

The role of underlying anxiety or depressive symptoms in the development of illness 

perceptions and assessment of QOL must be acknowledged, especially as internalizing 

symptoms are frequently elevated among patients with complex CHD [7, 10, 15]. To address 

this issue, we controlled for anxiety and depressive symptoms in the mediational analyses. 

Therefore, illness perceptions were less influenced by underlying psychological symptoms 

and were more likely to reflect independent CHD-related beliefs. Future research may 

explore how psychological symptoms relate to illness perceptions, QOL, and other 

psychosocial outcomes in the Fontan population.

Our findings have important implications for clinical practice. Especially in light of findings 

that psychological difficulties are often missed in patients with CHD [30], patients with 

Fontan circulations may benefit from ongoing assessment of QOL and perceptions of CHD 

within the context of comprehensive health care. Patients with diminished QOL or difficulty 

coping with CHD may be referred for mental health intervention [31, 32], including 

cognitive behavioural therapy, artistic therapies, spiritual counselling, and peer-to-peer 

support programs [33]. In fact, a previous study revealed that one third of surveyed patients 

expressed interest in learning stress management and coping skills related to CHD [27]. It is 

important to investigate whether the modification of illness perceptions results in improved 

QOL among Fontan patients. Further, as it is possible that strengthening patients' abilities to 

manage CHD-related beliefs and improving QOL may have positive effects on their physical 

health, investing resources into psychological services, including integrated health models 

[34], should be considered. While treatments targeting illness perceptions have demonstrated 

promising findings for other cardiac populations [31, 32], there are currently no evidence-

based interventions that address psychosocial well-being in CHD.

Limitations

Results must be interpreted in the context of several limitations. First, all data were cross-

sectional; the ability to determine whether illness perceptions predicted QOL over time was 

not possible, although current literature suggests that illness perceptions may predict future 

QOL in adults with CHD [14, 15]. Second, the internal consistency of the illness perceptions 

composite was slightly less than the standard 0.70, although the decision was made to retain 

the variable due to the relative lack of knowledge regarding illness perceptions in CHD. One 

possibility is that the greater perceived treatment benefits reported by Fontan patients may 

have lowered the alpha value. Third, shared method variance (i.e., self-report questionnaires) 

may have increased the likelihood of finding significant associations between illness 

perceptions and QOL. However, illness perceptions and QOL are purely subjective 

constructs; assessment by other informants or methods (e.g., direct observation) may not 

accurately capture the patient's experience of living with CHD. Finally, while the 

international study sample was relatively diverse, we acknowledge that patients from Asia, 
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Africa, and South America were under-represented relative to world population statistics. 

Given that countries within these continents are characterized by varying socioeconomic 

conditions, healthcare infrastructure, and cultural factors that differ markedly from European 

and North American countries, it is essential for future patient-reported outcomes research to 

include participants from these under-represented areas.

Conclusions

In summary, patients with a Fontan circulation reported lower QOL and more negative 

perceptions about their CHD relative to patients with ASD/VSD. After controlling for 

anxiety and depressive symptoms, and functional status, illness perceptions accounted for an 

important part of the association between CHD diagnosis (i.e., Fontan vs. ASD/VSD) and 

lower QOL. This study supports the need for efficient assessment of QOL and illness 

perceptions and referral to mental health professionals to assist patients, particularly those 

with Fontan circulations, in acquiring strategies to cope with the physical and emotional 

challenges associated with their diagnosis.
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Fig. 1. Pairwise comparisons with covariates examining differences in illness perceptions between 
Fontan and ASD/VSD samples
Significant differences were observed for greater effect of illness on life (Wald Z=9.12, p<.

001), greater expected length of illness (Wald Z=6.41, p<.001), greater control over illness 

(Wald Z=-2.03, p=.043), greater perceived benefit of treatment (Wald Z=4.47, p<.001), 

experience of more symptoms (Wald Z=8.41, p<.001), greater concern about illness (Wald 

Z=4.53, p<.001) and greater effect of illness on emotions (Wald Z=6.13, p<.001). No 

significant differences were observed for better understanding of illness (Wald Z=-.75, p=.

45).

Note: * indicates p < 0.05; ** indicates p < .01; *** indicates p < .001.

Holbein et al. Page 13

Congenit Heart Dis. Author manuscript; available in PMC 2019 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 2. 
Full Indirect Effects Model with Unstandardized and Standardized Regression Weights 

Demonstrating that Illness Perceptions Mediate the Association between CHD Diagnosis 

and QOL with Anxiety and Depressive Symptoms and NYHA functional class Controlled.

Note: β* = standardized regression coefficient
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Table 1
Demographic and Geographic Information for Fontan patients and ASD/VSD patients

Fontan (N=177) ASD/VSD (N=258)

Mean (SD) Age (years) 27.5 (7.6) 36.8 (14.7)

Sex (%Male) 52.0% 39.1%

Employment Status (%E) 61.3% 69.3%

Marital Status (%M) 21.6% 34.9%

Ethnic Background

White/Caucasian 118 (67.8%) 180 (71.4%)

 Asian 41 (23.6%) 61 (24.2%)

 Hispanic/Latino 8 (4.6%) 4 (1.6%)

 Black/African-origin 4 (2.3%) 2 (0.8%)

 Middle-eastern/Arabic 3 (1.7%) 3 (1.2%)

 Other 0 (0.0%) 2 (0.8%)

Country

 Argentina 8 (4.5%) 5 (1.9%)

 Australia 5 (2.8%) 4 (1.6%)

 Belgium 2 (1.1%) 25 (9.7%)

 Canada 18 (10.2%) 17 (6.6%)

 France 16 (9.0%) 4 (1.6%)

 India 21 (11.9%) 8 (3.1%)

 Italy 1 (0.6%) 11 (4.3%)

 Japan 13 (7.3%) 19 (7.4%)

 Malta 4 (2.3%) 6 (2.3%)

 Norway 16 (9.0%) 2 (0.8%)

 Sweden 22 (12.4%) 53 (20.5%)

 Switzerland 2 (1.1%) 13 (5.0%)

 Taiwan 0 (0.0%) 31 (12.0%)

 The Netherlands 1 (0.6%) 31 (12.0%)

 USA 48 (27.1%) 29 (11.2%)

NYHA Functional Class

 I 46 (26.7%) 171 (67.9%)

 II 81 (47.1%) 68 (27.0%)

 III 31 (18.0%) 8 (3.2%)

 IV 14 (8.1%) 5 (2.0%)

Note: ‡ Employment Status (%E) = percent employed with full-time paid work or part-time paid work; Marital Status (%M) = percent married or 
remarried.
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