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2 Abstract and Keywords 

2.1 Background: Impaired quality of life (QOL) is associated with congenital heart disease 

(CHD) and country of residence; however, few studies have compared QOL in patients with 

differing complexities of CHD across regional populations. The current study examined regional 

variation in QOL outcomes in a large multinational sample of patients with a Fontan relative to 

patients with atrial septal defects (ASD) and ventricular septal defects (VSD).  

2.2 Methods: From the Assessment of Patterns of Patient-Reported Outcomes in Adults with 

Congenital Heart disease – International Study (APPROACH-IS) study, 405 patients (163 

Fontan and 242 ASD/VSD) across Asia, Europe and North America provided consent for access 

to their medical records and completed a survey evaluating QOL (0 to 100 Linear Analog Scale). 

Primary CHD diagnosis, disease complexity, surgical history, and documented history of mood 

and anxiety disorders were recorded. Differences in QOL, medical complications, and mood and 

anxiety disorders between Fontan and ASD/VSD patients, and across geographic regions, were 

examined using ANCOVA. Hierarchical regression analyses were conducted to identify 

variables associated with the QOL ratings. 

2.3 Results: Patients with a Fontan reported significantly lower QOL, and greater medical 

complications and mood and anxiety disorders relative to patients with ASD/VSD. Inpatient 

cardiac admissions, mood disorders and anxiety disorders were associated with lower QOL 

among patients with a Fontan and mood disorders were associated with lower QOL among 

patients with ASD/VSD. Regional differences for QOL were not observed in patients with a 

Fontan; however, significant differences were identified in patients with ASD/VSD. 

2.4 Conclusion: Regional variation of QOL is commonplace in adults with CHD; however, it 

appears affected by greater disease burden. Among patients with a Fontan, regional variation of 
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QOL is lost. Specific attempts to screen for QOL and mood and anxiety disorders among CHD 

patients may improve the care of patients with the greatest disease burden.  

2.5 Keywords: Fontan circulation, congenital heart defects, single ventricle physiology, atrial 

septal defects, ventricular septal defects, quality of life  
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3 Translational Perspective 

Fontan patients have among the highest degree of disease complexity in individuals affected with 

congenital heart disease. During late follow-up, they have some of the highest rates of cardiac 

and extra-cardiac medical complications necessitating inpatient admission. This high disease 

burden very significantly affects QOL. Although this is a cross-sectional study examining QOL 

in a large multinational cohort of adult with congenital heart disease, concerted efforts should be 

made to screen for QOL and mood and anxiety disorders in those with greatest disease burden 

and proactively addressed.  
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4 Introduction 

The Fontan circulation, first described by Fontan and Baudet in 1971 as a surgical 

palliation for tricuspid atresia
 
(1), has provided lifesaving palliation for individuals born with 

single ventricle physiology. The circulation redirects caval venous return directly into the 

pulmonary circulation without an intervening pump, thereby securing abolition of cyanosis and 

single ventricular volume overload. Survival outcomes of the Fontan circulation in the modern 

era are excellent with greater than 90% survival at 20 years
 
(2). Following a Fontan circulation 

however, patients are at greater risk for thromboembolic events
 
(3), multi-organ dysfunction

 
(4), 

postoperative arrhythmia
 
(5), myocardial dysfunction

 
(6), impaired cardiac autonomic nervous 

activity
 
(7), and heart failure

 
(8). These late adverse outcomes all frequently require inpatient 

assessment and management, and may negatively affect quality of life (QOL) outcomes.  

Current literature suggests that QOL outcomes in individuals with congenital heart 

disease (CHD) are affected not only by the CHD itself
 
(9,10) but also by country of residence, 

such that individuals in North America and Europe report higher QOL outcomes relative to 

individuals in Asia
 
(11). Although individuals with CHD are at an increased risk for adverse 

medical complications (3-8) and mood and anxiety disorders
 
(12), few studies have examined 

whether medical complications and mood and anxiety disorders are associated with QOL 

outcomes in CHD populations
 
(12). Furthermore, there remains a paucity of literature examining 

whether greater disease burden in CHD populations affects regional QOL outcomes. As 

observed in previous literature (11), it may be the case that all CHD patients, regardless of CHD 

complexity, follow a similar QOL regional variation. 

In the present study we examine regional variation on QOL outcomes in Fontan patients 

(complex CHD) and compare and contrast this to patients with simple congenital heart defects, 
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consisting of atrial septal defects (ASD) and ventricular septal defects (VSD). We hypothesize 

the following: (i) Fontan patients will report significantly lower QOL relative to ASD/VSD 

patients, (ii) Fontan patients will have significantly more medical complications and mood and 

anxiety disorders relative to ASD/VSD patients, (iii) Medical complications and mood and 

anxiety disorders will be associated with QOL outcomes in Fontan patients and ASD/VSD 

patients, and (iv) Fontan patients and ASD/VSD patients will demonstrate regional differences in 

QOL outcomes. 

5 Methods 

5.1 Project design and data collection procedures 

 APPROACH-IS is a cross-sectional study conducted on a large international sample. In 

collaboration with the International Society for Adult Congenital Heart Disease (ISACHD), this 

work was supported by KU Leuven (Belgium), the Swedish Heart and Lung Foundation 

(Sweden), the Gothenburg Person-Centered Care center (Sweden) and the Cardiac Children's 

Foundation (Taiwan). APPROACH-IS was created to investigate patient-reported outcomes in 

adults with congenital heart disease (CHD) worldwide and to identify cultural and geographic 

differences. The study design and data collection procedures were previously reported
 
(13).  

5.2 Settings 

 Participating centers for this multi-country project were selected by the APPROACH-IS 

steering committee based on feasibility, willingness to participate and geographical distribution.  

The current study included participants with a Fontan and ASD/VSD from 22 treatment centers 

across 13 countries (Belgium, Canada, France, India, Italy, Japan, Malta, Norway, Taiwan, the 

Netherlands, Sweden, Switzerland, and United States of America) in three geographic regions 

(Asia, Europe and North America).  



AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
LOSS OF REGIONAL VARIATION IN FONTAN QOL 11 

 

 

5.3 Sample 

  For inclusion, patients were required to meet the following criteria: (i) diagnosis of 

ASD/VSD or had received a Fontan, (ii) 18 years of age or older; (iii) diagnosis established 

before the age of 10, (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 patient 

reported QOL measure. Patients were excluded from study participation if they (i) underwent 

prior heart transplantation; (ii) had primary pulmonary hypertension; or (iii) had impaired 

cognitive abilities. 

5.4 Patient-reported measures and patient information 

Patients completed a background information questionnaire focused on socio-

demographic variables and a QOL measure. In APPROACH-IS, 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”
 
(14). Using this conceptualization, QOL refers to a global perspective and is 

not limited to health-related factors. In line with this definition, the Linear Analog Scale (LAS) is 

extensively used as the method to rate overall QOL in CHD
 
(15). The LAS is vertically oriented, 

10-centimeter line graded with indicators from 0 (worst imaginable QOL) to 100 (best 

imaginable QOL; (15). The LAS existed in numerous languages, but additional translations were 

undertaken for APPROACH-IS. Some APPROACH-IS centers conducted cognitive interviews 

to confirm intelligibility of LAS; in these cases, the LAS translation was confirmed to be correct 

and intelligible. The LAS has demonstrated validity and reliability in adults with CHD (15).  

 To determine patient information such as demographic variables, medical complications 

(i.e., cardiac surgery, interventional cardiac catheterization, congestive heart failure, arrhythmia, 
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other medical condition (i.e. concurrent medical condition), cardiac device (i.e. pacemaker and 

implantable cardioverter defibrillator), and inpatient cardiac admission), and mood and anxiety 

disorders, each patient provided consent for access to their medical records. One member, or a 

team of study nurses and/or research associates from each of the participating research centers 

reviewed patient medical records to determine (i) medical background of study participants and 

(ii) to investigate whether patient-reported outcomes vary as a function of medical complications 

or mood and anxiety disorders. Data abstraction included primary CHD diagnosis, disease 

complexity, and surgical history. Additionally, documented lifetime history of a mood disorder 

and an anxiety disorder was recorded. Specific mood and anxiety disorders were not recorded in 

the current study.  

5.5 Ethical Issues 

 APPROACH-IS was approved by the Institutional Review Board (IRB) of the University 

Hospitals Leuven/KU Leuven, and also by the IRB of each participating center. The study 

protocol was recorded at ClinicalTrials.gov: NCT02150603.  

5.6 Statistical Analyses 

 For hypothesis 1, given previous research suggesting that QOL ratings are associated 

with age, employment status and marital status
 
(11), Analyses of Covariance (ANCOVAs) were 

employed to examine differences in QOL between Fontan patients and ASD/VSD patients while 

controlling for age, sex, employment status (i.e., full-time paid work or part-time paid work), and 

marital status (i.e., married or remarried). For hypothesis 2, ANCOVAs were employed to 

examine differences in medical complications and mood and anxiety disorders between Fontan 

patients and ASD/VSD patients while controlling for age and sex. For hypothesis 3, hierarchical 

linear regressions were conducted to identify variables (i.e., medical complications and/or mood 
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and anxiety disorders) associated with QOL ratings in Fontan patients and ASD/VSD patients 

after controlling for age, sex, marital status and employment status. For hypothesis 4, 

ANCOVAs were employed to investigate differences in QOL between geographic region (i.e., 

Asia, Europe and North America) while controlling for age, sex, employment status, and marital 

status. All data was analyzed using SPSS® 22 software (Armonk, NY). 

6 Results 

6.1 Demographic and geographic regional distribution in Fontan patients and ASD/VSD 

patients 

Four hundred and five patients were included in the current study, consisting of 163 

Fontan patients (85 males, 78 females; Mean age=27.4±7.6 years) and 242 ASD or VSD patients 

(97 males; 145 females; Mean age=37.0±14.6 years; Table 1). Significant differences were 

observed for age, sex, and marital status, such that Fontan patients were significantly more likely 

to be younger (p<.001), male (p=.02), and not married (p=.001) relative to ASD/VSD patients 

(see Table 1).  

Among patients in the current study, 69.1% described as White/Caucasian, 24.2% 

described as Asian, 1.5% described as Black/African-American, 1.5% described as Middle-

Eastern/Arabic, 1.0% described as Hispanic/Latino, and 0.5% described as identifying with 

another ethnical background.  

By continent, participants were enrolled from Asia, Europe, and North America. 

Significant differences were observed for geographic regional distribution (p<.001) between 

Fontan and ASD/VSD patients, such that a majority of participants were from Europe.  

6.2 QOL ratings in Fontan patients and ASD/VSD patients 
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On the LAS, Fontan patients (76.4±16.4) reported lower mean ratings relative to 

ASD/VSD patients (80.0±14.0). When adjusted for age, sex, employment status, and marital 

status, this difference was statistically significant (p=.03), confirming our hypothesis 1.  

6.3 Medical complications and mood and anxiety disorders in Fontan patients and ASD/VSD 

patients 

After controlling for age and sex, Fontan patients were significantly more likely to 

experience medical complications and mood and anxiety disorders relative to patients with 

ASD/VSD (Table 2). Overall, 28.2% of the Fontan patients had a documented mood or anxiety 

disorder or both. In ASD/VSD patients, this proportion was 7.0%. Hence, we could confirm our 

hypothesis 2. 

6.4 Medical complications and mood and anxiety disorders associated with QOL ratings in 

Fontan patients and ASD/VSD patients. 

Hierarchical linear regression analyses in Fontan patients demonstrated that greater 

inpatient cardiac admissions (p=.01), mood disorders (p=.02) and anxiety disorders (p=.02) were 

negatively associated with QOL (Table 3). In ASD/VSD patients, greater mood disorders 

(p=.03) were negatively associated with QOL. All other variables were not significantly 

associated with QOL in either cohort. Thus, we were partly able to confirm hypothesis 3, as 

some but not all, medical complications and mood and anxiety disorders were associated with 

QOL outcomes among Fontan and ASD/VSD patients. 

6.5 Regional variation in QOL ratings in Fontan patients and ASD/VSD patients 

Figure 1 illustrates the mean LAS scores for Fontan and ASD/VSD patients by region. 

When adjusted for age, sex, employment status, and marital status, in Fontan patients, there were 

no significant differences in LAS ratings across regions (p=.90). On the other hand, in ASD/VSD 
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patients, LAS ratings were significantly affected by region (p=.01), such that patients with 

ASD/VSD in North America and Europe reported higher QOL ratings than patients in Asia (See 

Fig. 1). This finding suggests that the complexity of the condition could be a moderator for the 

relationship between region and QOL. This moderator effect was significant, such that regional 

variation was more strongly related to QOL among ASD/VSD patients rather than Fontan 

patients (p=.05). Hence, we partly rejected hypothesis 4, in which we expected regional 

variation, both in Fontan and in ASD/VSD patients. 

7 Discussion 

 The current findings present an important step towards better delineation of QOL 

outcomes in an international sample of patients with single ventricle physiology palliated with a 

Fontan circulation. Confirming our hypothesis, Fontan patients reported lower QOL relative to 

ASD/VSD patients. This is consistent with previous research suggesting QOL ratings are 

impaired in Fontan patients (9, 10). Prior studies compared Fontan patients with healthy controls, 

whereas we compared them to ASD/VSD patients. Another difference is that the previous studies 

operationalized QOL in terms of physical and mental/psychosocial functioning (9, 10) whereas 

we defined and measured QOL as overall satisfaction with life. However, irrespective the 

different conceptual approaches (16), the findings are consistent. It is important to note that QOL 

differences between Fontan patients and ASD/VSD patients were statistically significant, but 

relatively small. Adults with CHD are generally satisfied with their lives
 
(11), and complexity of 

the heart defect plays a marginal role (17). Factors that explain why patients with complex heart 

disease thrive in the face of adversity are critical to elucidate the good QOL in Fontan patients 

(18, 19). Indeed, Fontan patients may view themselves as both strong and healthy, with a special 

“commitment to life”
 
(20). 
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 In the present study, we also demonstrated significantly more medical complications and 

mood and anxiety disorders in Fontan patients compared to ASD/VSD patients. The Fontan 

circulation is considered palliative procedure
 
(21), and not surprisingly has a number of medical 

complications during late follow up. However, the four times higher proportion of mood and 

anxiety disorders documented in the medical records of Fontan patients compared to ASD/VSD 

patients was striking. This underscores the need for routine screening of mood and anxiety 

disorders, and integrating psychosocial monitoring and care in the standard follow-up of Fontan 

patients. Longitudinal assessments of depressive symptoms are advocated because persistence of 

depressive symptoms, which cannot be captured with cross-sectional evaluations, are found to 

have detrimental consequences (22). 

 The necessity for ad-hoc mental health screening services in addition to routine medical 

care is reinforced by the finding that Fontan patients’ QOL is associated with prior mood and 

anxiety disorder. Also in ASD/VSD patients, the QOL is predicted by prior mood disorder. 

Previous research suggests that mood and anxiety disorders are associated with CHD
 
(12) and 

lower QOL
 
(22). More specifically, recent research by DeMaso and colleagues (23) suggests that 

regardless of genetic comorbidities, patients with a Fontan demonstrated higher rates of 

depressive and anxiety symptoms relative to healthy controls. Thus, mental health screening 

services may assist in identifying mood and anxiety disorders and may possibly improve QOL 

outcomes through treatment initiatives.  

 With regards to our hypothesis pertaining to the regional variation of QOL, our findings 

were mixed. The expected regional differences (11) were corroborated in ASD/VSD patients, but 

not in Fontan patients. Indeed, ASD/VSD patients in North America had higher QOL scores than 

patients living in Asia. The difference remained statistically significant after adjusting for 
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potential confounders. In contrast however, Fontan patients reported similar QOL ratings across 

regions, suggesting that regional differences in QOL are lost in greater complexity CHD. 

Comparison of our findings with the literature is difficult, because there is a scarcity of studies 

examining QOL outcomes across regions of the world, and is in fact non-existent for Fontan 

patients to our knowledge. This was precisely the rationale for conducting APPROACH-IS. 

Speculatively and intuitively, it may be the case that in ASD/VSD patients living with a milder 

heart condition, QOL outcomes may be influenced by the day-to-day challenges that everyone 

experiences within the specific context of their regional locality. In contrast, when CHD severity 

is great, such as in Fontan patients, or in cases where specific medical complications and mood 

and anxiety disorders co-exist, regional variation is lost. Possible contributors to this 

phenomenon may be the higher occurrence of adverse events, and possible neuropsychiatric 

effects of compromised hemodynamics and/or mood states.  

7.1 Limitations 

Several limitations exist in this multinational study. Firstly, all data were obtained 

concurrently. We were therefore not able to determine if these differences exist over time 

preceding the study.  

 Secondly, as noted in Apers et al. (11), the current sample might be affected by selection 

bias, such that all patients in the study were recruited from participating centers. While previous 

studies have documented participants in APPROACH-IS and nonparticipants are relatively 

comparable groups (24), selection bias may not be completely excluded.  

Thirdly, we did not investigate objective physical functioning nor did we investigate 

neuropsychiatric influences, associated defects or genetic syndromes on QOL or regional 

variation. Research suggests that the Fontan circulation is associated with reduced physical 
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activity
 
(25), below-average cognitive abilities

 
(6) and genetic abnormalities (23). Further study 

is needed in these areas to determine the effects of physical functioning, neuropsychiatric 

performance and genetic comorbidities on QOL outcomes. 

 Fourthly, the current study relied on the use of LAS. Although it may be argued that the 

study may have benefitted from additional QOL measures, Apers and colleagues (11) 

demonstrated the LAS is consistent with other measurements of QOL and that the findings of 

inferential statistics would be largely the same when the Satisfaction with Life Scale would have 

been used. Furthermore, the LAS has demonstrated validity and reliability in adults with CHD
 

(15). 

 Fifthly, while the current study suggests patients with a Fontan are more likely to have 

mood or anxiety disorders relative to patients with ASD/VSD, documentation of mood and 

anxiety disorders may be under reported relative to actual rates. Recent evidence suggests that 

65% Fontan patients who were evaluated by a board-certified child psychiatrist following 

surgery had a lifetime psychiatric diagnosis, including 48% who have had a mood or anxiety 

disorder (23). While considerably higher than the rates in the current study, all data in this study 

were collected via medical chart review and it is possible psychiatric information did not make it 

into patient medical charts. Therefore, future studies may seek to replicate the methods proposed 

by DeMaso and colleagues (23). In case that systematic psychiatric evaluation is not feasible, 

longitudinal assessments of depressive symptoms are needed. Persistence of depressive 

symptoms, which cannot be captured with cross-sectional evaluations, are found to have 

detrimental consequences. 

 Sixthly, the current study did not include patient/family income as a covariate in our 

analyses as this information was not collected. Previous literature suggests family income may 
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affect QOL among patients with a Fontan (26). However, in a global context, income as such is 

difficult to compare, and should be rather expressed in terms of purchasing power parity. Recent 

analyses of APPROACH-IS data at country level showed that the Gross Domestic Product based 

on purchasing power parity significantly predicted depressive symptoms and health risk 

behaviors (Moons et al, under review). The explained variance was however smaller than 1%. 

 Finally, APPROACH-IS was administered to participants located on five continents (i.e., 

Asia, Australia, Europe, North America and South America); however, the current study contains 

data from three continents only (i.e., Asia, Europe and North America) due to inadequate sample 

sizes from Australia (five patients with a Fontan circulation and four patients with ASD/VSD) 

and South America (eight patients with a Fontan circulation and five patients with ASD/VSD). 

As noted in Apers et al. (11), limited funding and logistics made it too difficult for African 

centers to participate. QOL analysis by specific countries in the sample were not possible due to 

inadequate sample sizes. Future studies should seek to expand the regional investigation of QOL 

outcomes in patients with CHD.   
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10 Figure Legends 

 

Fig. 1. Regional variation in QOL ratings in Fontan patients and ASD/VSD patients. Significant 

regional differences were not observed in Fontan patients (p=.90, Mean QOL North 

America=76.4±15.7, Mean QOL Europe=76.9±17.3, Mean QOL Asia=75.4±16.2). Significant 

regional differences were observed in ASD/VSD patients (p=.01), Mean QOL North 

America=84.1±10.9, Mean QOL Europe=80.5±13.3, Mean QOL Asia=75.3±16.4). 

 

11 Appendices 

None 
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Table 1. Demographic and geographic regional distribution in Fontan patients and ASD/VSD 

patients. 

 Fontan (n=163) ASD/VSD (n=242)  p-value 

Mean Age: Years 27.4±7.6 37.0±14.6 <.001 

Sex: Male 85 (52.1%) 97 (40.1%) .017 

Employment Status   .10 

     Full-time or part-time paid word 98 (61.6%) 168 (69.7%)  

     Other 61 (38.4%) 73 (30.3%)  

Marital Status   .001 

     Married or remarried 33 (20.4%) 87 (36.1%)  

     Other 129 (79.6%) 154 (63.9%)  

Ethnical Background   .61 

    White/Caucasian 112 (70.0%) 168 (71.2%)  

    Asian 40 (25.0% 58 (24.6%)  

    Black/African-American 4 (2.5%) 2 (0.8%)  

    Middle-Eastern/Arabic 3 (1.9%) 3 (1.3%)  

    Hispanic/Latino 1 (0.6%) 3 (1.3%  

    Other 0 (0.0%) 2 (0.8%)  

Continent   .001 

     Asia 34 (20.9%) 55 (22.7%)  

          India 21 (12.9%) 8 (3.3%)  

          Japan 13 (8.0%) 18 (7.4%)   

          Taiwan 0 (0.0%) 29 (12.0%)  

    Europe 63 (38.7%) 142 (58.7%)  

         Belgium 2 (1.2%) 25 (10.3%)  

         France 16 (9.8%) 4 (1.7%)  

         Italy 1 (0.6%) 10 (4.1%)  

         Malta 4 (2.5%) 6 (2.5%)  

         Norway 16 (9.8%) 2 (0.8%)  

         Sweden 21 (13.0%) 51 (21.1%)  

         Switzerland 2 (1.2%) 13 (5.4%)  

         The Netherlands 1 (0.6%) 31 (12.8%)  

    North America  66 (40.5%) 45 (18.6%)  

         Canada 18 (11.0%) 17 (7.0%)  

         USA 48 (29.5%) 28 (11.6%)  

Note: Total percentage of patients for each variable are presented in parentheses.  
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Table 2. Medical complications and mood and anxiety disorders in Fontan patients and 

ASD/VSD patients. 

 Fontan (n=163) ASD/VSD (n=242)  p-value 

Medical Complications    

     Cardiac surgery 163 (100%) 35 (28.6%) <.001 

     Interventional cardiac catheterization 81 (55.1%) 36 (18.7%) <.001 

     Congestive heart failure 32 (20.3%) 6 (2.5%) <.001 

     Arrhythmia 72 (44.2%) 35 (14.6%) <.001 

     Other medical condition 69 (42.3%) 88 (36.8%) .002 

     Cardiac device 44 (30.3%) 6 (3.2%) <.001 

     Inpatient cardiac admission 85 (55.5%) 42 (18.1%) <.001 

Mood and Anxiety Disorders    

     Mood disorder      22 (13.5%) 8 (3.3%) <.001 

     Anxiety disorder 18 (11.0%) 7 (2.9%) <.001 

     Mood disorder + Anxiety disorder 6 (3.7%) 2 (0.8%) .001 

Note: Total percentage of patients for each variable are presented in parentheses. 
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Table 3. Medical complications and mood and anxiety disorders associated with QOL ratings in 

Fontan patients and ASD/VSD patients. 

  Fontan (n=163) ASD/VSD (n=242) 

 
B SE B β p-value B SE B β p-value 

Medical Complications 
        

   Cardiac surgery -1.45 0.95 -0.12 0.13 1.14 1.88 0.04 0.55 

   Interventional cardiac 

catheterization 
-0.90 0.65 -0.12 0.17 -3.23 2.28 -0.11 0.16 

   Congestive heart failure -3.11 2.28 -0.11 0.18 0.93 3.77 0.02 0.81 

   Arrhythmia -3.11 2.93 -0.10 0.29 -1.42 2.69 -0.04 0.60 

   Other medical condition 1.58 2.83 0.05 0.58 -2.65 1.95 -0.09 0.18 

   Cardiac device -1.42 1.67 -0.08 0.40 0.90 3.49 0.02 0.80 

   Inpatient cardiac admission -1.50 0.59 -0.23 0.01 -1.38 1.11 -0.09 0.21 

Mood and Anxiety Disorders 
        

   Mood disorder      -9.40 3.95 -0.20 0.02 -10.70 5.03 -0.14 0.03 

   Anxiety disorder -9.68 4.21 -0.19 0.02 4.83 5.28 0.06 0.36 

Note: B = unstandardized beta; SE B = standard error of unstandardized beta; β = standardized 

beta. 
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Fig. 1. Regional variation in QOL ratings in Fontan patients and ASD/VSD patients. 


