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Title: Psychosocial risk factors for health-related quality of life in adult congenital 

heart disease. 

ABSTRACT 

Background: There is variability in the impact of adult congenital heart disease (ACHD) on health-related 

quality of life (HRQoL). A greater insight into the impact of ACHD may be gained from investigating 

HRQoL in various diagnostic groups and considering the importance of psychosocial risk factors for poor 

HRQoL. 

Objective: We compared the HRQoL of people with ACHD with normative data from the general 

population and among four diagnostic groups and identified risk factors for poor HRQoL in ACHD from a 

comprehensive set of sociodemographic, clinical, and psychosocial factors. 

Methods: We conducted a cross-sectional study with 303 participants from four diagnostic groups 

(“Simple”, Tetralogy of Fallot, Transposition of the Great Arteries, Single Ventricle) who completed 

measures of illness perceptions, coping, social support, mood, and generic and disease-specific HRQoL. 

Data were analysed using one-sample t-tests, ANOVA and hierarchical multiple regressions. 

Results: There was diminished psychosocial HRQoL in the “Simple” group compared with general 

population. Consistently significant risk factors for poor HRQoL included younger age, a perception of 

more severe symptoms due to ACHD, depression, and anxiety. Clinical factors were poor predictors of 

HRQoL. 

Conclusions: The findings highlight the need to develop intervention studies aiming to improve HRQoL 

in people with ACHD and the routine assessment of illness perceptions and mood problems during key 

periods in people’s lives. This will help address patient misconceptions that could be tackled by clinicians 

or specialist nurses during routine outpatient appointments and identify people in need of psychological 

support. 
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INTRODUCTION 

Advances in the medical and surgical management of congenital heart disease have led to an increasing 

number (~90%) of people surviving well into adulthood 1. Research in ACHD has moved beyond survival 

and mortality towards patient-reported outcomes. ACHD can pose several challenges with respect to 

emotional difficulties, cognitive impairment, and compromised physical and social functioning 2, which 

can influence health-related quality of life (HRQoL). The impact of ACHD on HRQoL has been the focus 

of research throughout the past two decades. A systematic review of 31 studies revealed consistent 

evidence (>70% of studies reviewed) that people with ACHD experience poorer HRQoL in some physical 

domains compared with healthy population norms or matched controls, including poorer physical 

functioning and poorer perception of general health. However, their psychosocial and 

occupational/environmental HRQoL appeared to be comparable to the healthy population 3. This and 

more recent reviews further highlighted various methodological limitations of past studies, including small 

sample sizes, and the lack of a robust categorisation of ACHD diagnoses  3,4. 

It is important to understand the factors that may help explain why some people with ACHD experience 

poorer HRQoL than others. Some clinical factors have been implicated with people’s HRQoL, including 

disease complexity (e.g. cyanosis and arrhythmias) 3,5,6. However, past methodological limitations, limits 

the ability to draw clear conclusions about HRQoL in specific diagnostic groups with differing structural 

changes in the heart. This is an important investigation considering that recent data suggest that the 

relationship between structural complexity and HRQoL is not linear and that even people with mild or 

simple lesions may experience poor HRQoL 5,7. Although the main research focus has been on 

demographic and clinical factors, evidence from the past decade have suggested that psychosocial 

factors may better explain the evident variability in HRQoL in ACHD 4. These include illness perceptions 

8–13, anxiety and depression 14–18, and social support 14,19–21, which have been found to be associated with 

HRQoL in ACHD. Qualitative studies have highlighted that adjustment to ACHD involves complex coping 

responses like acceptance, normalisation, and positive reframing 22–24. Although people with ACHD 
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appear to have difficulty coping with their condition 25, no research has examined the impact of coping on 

HRQoL, with findings limited to outcomes like anxiety and depression 21. There is limited evidence on the 

relative importance of these psychosocial factors for HRQoL in ACHD, after considering 

sociodemographic and clinical characteristics. The identification of the factors influencing HRQoL will 

help develop appropriate support services for adults with congenital heart disease and has been identified 

as a priority in the research agenda of ACHD nursing 26. Nurses are highly engaged in the delivery of 

patient-centred care for people with ACHD and are ideally placed to identify and help people at risk for 

poor mental health outcomes and HRQoL. Thus, research on potentially modifiable psychosocial factors 

that impact on HRQoL will help support high quality clinical care, more efficient referral practices, and 

facilitate the development and delivery of psychological interventions with ACHD nurses at the forefront. 

The present study aims to: a) compare the HRQoL of people with ACHD with normative data from the 

general population and among four distinct diagnostic groups and b) identify risk factors for poor HRQoL 

in ACHD from a comprehensive set of sociodemographic, clinical, and psychosocial factors. 

METHODS 

Design 

A cross-sectional design was used; participants completed self-report demographic and psychosocial 

questionnaires at a single time-point.  

Participants and Procedure 

Participants were recruited from the Grown-Up Congenital Heart (GUCH) outpatient clinic at the Heart 

Hospital in London, UK. Participants were emerging adults and adults (≥16 years) with congenital heart 

disease, fluent in English. Exclusion criteria included: i) chromosomal conditions (trisomy21 and 22q11 

deletion), ii) severe learning difficulties/mental retardation, iii) severe mental health problems, iv) patent 

foramen ovale diagnosis, v) any kind of surgical intervention within 6 months, vi) poor hearing/eyesight, 

vii) stroke history, viii) inability to attempt an exercise test (e.g. leg amputation, wheelchair-bound). Two 
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consultant cardiologists categorised participants into 4 diagnostic groups according to the structural 

complexity of diagnosis (Table 1). Individuals with more than one diagnosis were categorised according 

to their most structurally complex diagnosis. Given the diversity of the ACHD population and the multiple 

broad classifications of ACHD proposed by various organisations around the world, no gold standard 

currently exists.  The most widely known is the classification system of the American College of 

Cardiology/American Heart Association (ACC/AHA), which is based on the anatomic and physiological 

changes in the heart 27. Like other similar classifications, the ACC/AHA uses labels like simple/mild, 

moderate, and complex/severe and A, B, C, D for physiological state. These categorisations have 

received criticism for their inability to capture the true impact of illness on people’s experiences, 

specifically the clinical features of the disease that explain differing psychosocial outcomes 28. For 

example, in the ACC/AHA classification, TGA and SV are both categorised as complex, despite SV being 

associated with increased morbidity, mortality, and long-term complications (e.g. hemodynamic issues) 

that may not be typical in other diagnoses including TGA 29. In addition, people often move between 

categories when their clinical status changes over time 27. In view of these limitations, the present study 

followed an approach that allowed for clear distinction between various diagnostic groups defined by their 

structural changes in the heart. 

Eligible participants were mailed an invitation letter, information sheet, and an interest form which 

participants were asked to complete and return using the provided freepost envelope. The information 

sheet included explanations about the purpose of the study, the role of the participant, confidentiality 

issues, and withdrawal rights. The interest form asked participants to indicate whether they would like to 

consider participating in the study in person at their upcoming outpatient appointment. Participants had 

at least two weeks to decide. Non-responders were sent reminder letters after 2-3 weeks, followed by a 

telephone call. Interested participants were sent study appointment letters for the same day of their 

upcoming outpatient appointment. Participants signed a consent form and completed questionnaires 

while waiting for or following their routine outpatient appointment.  
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Measures 

Age, gender, marital status, educational level, and employment status were self-report. A consultant 

cardiologist collected clinical information from paper and electronic records using a standard form, 

including disease characteristics (diagnostic group, co-morbidities, arrhythmias, cyanosis in days), 

intervention history (interventions – surgical and catheterisation lab procedures, hospitalisation days), 

and current status (medication, current O2 saturation, exercise capacity – VO2 max, NYHA status, 

left/right ventricular ejection fraction – LVEF/RVEF).  

Health-related quality of life was measured using generic and disease-specific questionnaires. The 

generic SF-36 questionnaire 30 is a 36-item measure which has eight subscales, subsequently combined 

to form the physical and mental component summaries (PCS, MCS). The questionnaire was scored using 

the official scoring software 31, whereby the eight subscales are linearly transformed into T-scores (i.e. 

Norm-Based Scoring – NBS), with a mean of 50 and a standard deviation of 10. The software utilises the 

1998 US population norms to calculate a NBS score for each subscale and the aggregated component 

summaries that can range between 0 and 100, with higher scores representing better HRQoL. The SF-

36 has good content, concurrent, criterion, and construct validity and good internal consistency (α≥ .78 

for subscales) 32.  

The CHD-TAAQOL is a disease-specific HRQoL measure for people with ACHD 33, with 26 items 

comprising three subscales: symptoms, worries, and impact cardiac surveillance. Each item consists of 

two questions, the first about a health status problem and the second about the emotional impact of said 

problem. A weighted score is produced for each item. The subscales are scored are then linearly 

transformed, ranging from 0 to 100, with higher scores indicating better HRQoL. The scoring of the 

subscales wad based on the official algorithms provided by Kamphuis and colleagues  33. The CHD-

TAAQOL has good reliability (symptoms α= .77, impact cardiac surveillance α=.78, worries α= .82) and 

construct, convergent, and discriminant validity 33.  
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Illness perceptions were measured with the Brief Illness Perceptions Questionnaire (Brief IPQ) 34, a 9-

item scale that assesses perceptions about consequences, timeline, personal control, treatment control, 

identity, concern, coherence, emotional representation, and causes. Because of the congenital nature of 

ACHD, the causal dimension was not included in the present study. Each subscale is measured by a 

single item, which is rated using a continuous linear scale ranging from 0 to 10. Higher scores represent 

stronger perceptions in the subscale measured. The Brief IPQ has acceptable test-retest reliability and 

good predictive and discriminant validity 34.  

Coping strategies were assessed using the Brief COPE 35, which consists of 28 items measuring 14 

distinct coping strategies from adaptive to problematic. Mean scores for each subscale are obtained from 

the two items and they can range from 0 to 3, where higher scores indicate more use of the specific 

coping strategy. Considering that reliability is influenced by the number of items in a scale, the Brief 

COPE has minimally acceptable reliability with the values in each scale exceeding .50 and good construct 

validity 35.  

Anxiety was assessed using the Six-item Short-Form of Spielberger State-Trait Anxiety Inventory (STAI-

6) 36, which measures how a person feels at a given moment with six items (three indicating the absence 

of anxiety and three indicating the presence of anxiety). The three items indicating the absence of anxiety 

are reverse-scored. The mean score of the scale is obtained from the six items and can range between 

1 and 4, where higher scores reflect higher anxiety levels. The STAI-6 has good reliability (α= .82) and 

concurrent validity 36.  

The abbreviated version of the Center for Epidemiologic Studies Depression Scale (CES-D 10) 37 was 

used to measure depressive symptomatology. It consists of 10 items, two of them worded in the positive 

direction. The two positively worded items are reverse-scored. The summed score of the scale is obtained 

from the 10 items and can range between 0 and 30. The cut-off score of 10 suggested by the authors 

was used in the present study to indicate clinical levels of depression; a score of 0 to 10 was classified 
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as “without depressive symptoms” and a score of more than 10 was classified as “with depressive 

symptoms”. This cut-off point has high sensitivity (.85) and specificity (.80), with a reduced 

misclassification rate at 17.5% compared with 23.5% when a cut-off point of 8 is used 38. The CES-D 10 

has acceptable convergent validity, internal consistency (α=.78 to .79), and predictive accuracy when 

compared to the original 20-item measure 38.  

Social support was assessed using the Multidimensional Scale of Perceived Social Support (MSPSS) 39, 

which is a measure of subjective assessment of social support adequacy from family, friends, and 

significant other using 12 items (4 items in each subscale). The mean score is calculated for each 

subscale and can range between 1 and 5. Higher scores indicate higher levels perceived social support. 

The MSPSS has construct validity and good internal consistency both at scale and subscale level (α≥ 

.85) across different populations 40. 

The internal reliability of the measures for the current sample are provided in Supplementary File 1. 

Statistical Analysis 

Using G-Power 41 it was estimated that 280 participants (approximately 70 in each diagnostic group) 

would be needed to achieve 80% power with a medium effect size (f= .20) for generic and disease-

specific HRQoL 42,43. Missing value analysis was performed at scale level except for demographic and 

clinical variables (Supplementary File 2). Little’s Missing Completely At Random (MCAR) test result was 

p= .219, suggesting that imputation is appropriate. Missing data was imputed using Bayesian stochastic 

regression (chained equations, Markov Chain Monte Carlo-MCMC), except for eleven participants who 

had incomplete psychosocial questionnaires. One-way ANOVAs and chi-square (χ2) tests were used to 

examine differences in demographic and clinical characteristics between the four diagnostic groups. One-

sample t-tests were used to examine differences in scores for the PCS and MCS of the SF-36 between 

the total sample and norms and each of the four diagnostic groups and norms (reference mean value 

50±10). A cut-off point of ≥ 0.5 standard deviation was selected to assess the percentage of participants 
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scoring below the norm in the PCS and MCS of the SF-36, indicating minimally important difference (MID) 

42,43. To investigate differences in HRQoL between the four diagnostic groups, one-way ANOVA with 

Gabriel post-hoc tests (for equal variances) or Games-Howell (for unequal variances) tests were used, 

based on 99% CI. The Welch test was implemented for unequal variances. To examine the factors 

associated with HRQoL hierarchical multiple regressions were performed. Outcome variables included 

generic (PCS, MCS of the SF-36) and disease-specific (three scales of the CHD-TAAQOL) HRQoL. Only 

variables that were found to be significantly associated (p< 0.01) with HRQoL outcomes in bivariate linear 

regressions (Supplementary File 4) were entered in the hierarchical multiple regressions. The hierarchy 

used to enter the variables into the regression is illustrated in Figure 1. Evaluations were conducted for 

singularity, multicollinearity, independence of errors, outliers, normality, linearity, and homoscedasticity 

that confirmed that the assumptions for regression analyses were met. Statistical analyses were 

performed using IBM SPSS 25 and significance was set at p< 0.01 and 99% Confidence Intervals to 

minimise family-wise error due to multiple testing. The magnitude of the relationship between variables 

was calculated using eta squared (ɳ2) [.01= small, .06= medium, .14= large] and Cohen’s d (.20= small, 

.50= medium, .80= large) where appropriate. 

Ethical Statement 

Full ethical approval was granted from the Joint UCL/UCLH Ethics Committee and NRES Committee 

London – Bentham in Ethics of Human Research (REC reference number: 08/H0715/105). Relevant 

approvals were also gained from the Research & Development (R&D) department at UCLH. The 

investigation conforms with the principles outlined in the Declaration of Helsinki 44. 

RESULTS 

Sample characteristics 

Among the 708 patients identified as eligible, 314 (44.4%) participated in the study. Of these, 11 had 

≥50% incomplete data and were excluded from further analyses (Supplementary File 2). The final sample 

consisted of 303 participants. The sociodemographic details are presented in Table 2. There were age 
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differences between diagnostic groups (p< .001). Post-hoc comparisons indicated that the Simple group 

was older than the TGA (mean difference= 5.49, p= 0.007, 99% CI [0.22, 10.77]) and SV (mean 

difference= 8.62, p< 0.001, 99% CI [3.05, 14.18]). The ToF group was older than the SV (mean 

difference= 6.18, p= 0.001, 99% CI [1.32, 11.03]). The differences between groups in clinical 

characteristics are available in Supplementary File 3. A total of 21.5% of the sample experienced 

depressive symptoms, with the largest percentage observed in the Simple (28%) and SV groups (27.3%). 

HRQoL comparisons with normative data 

The comparisons between the ACHD sample and normative data for the overall physical (PCS) and 

psychosocial (MCS) HRQoL are presented in Table 3. The ToF group scored higher than the norm on 

the PCS. The total sample and Simple group scored lower than the norm on the MCS. The percentages 

of participants (total and by group) reaching the MID of 0.5 standard deviation below the norm in the PCS 

and MCS of the SF-36, are presented in Figure 2.  

HRQoL comparisons between diagnostic groups 

The comparisons between the four diagnostic groups for generic and disease-specific HRQoL are 

presented in Table 4. Post-hoc comparisons indicated that the SV group reported greater impact of 

cardiac surveillance and therefore poorer HRQoL than the Simple group (mean difference= -5.99, p= 

0.003, 99% CI [-11.38, -0.60]; d= 0.55). 

Factors associated with HRQoL 

Generic HRQoL  

The final models of the hierarchical regression for PCS and MCS are presented in Table 5 and the full 

hierarchical multiple regressions that include all the steps are displayed in Supplementary File 5. The 

final model for PCS was significant, f(22,278)= 13.48; p< 0.001 and explained 47.8% of the variance. 

Illness identity was the only unique predictor in this final model indicating that a perception of more severe 

symptoms due to ACHD was associated with poorer physical HRQoL. The final model for MCS was 
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significant, f(20,281)= 21.54; p< 0.001 and explained 57.7% of the variance. The unique predictors in the 

final model were age, self-blame, anxiety, and presence of depressive symptoms. Younger age, greater 

use of self-blame as a coping strategy, greater anxiety, and the presence of depressive symptoms were 

associated with poorer psychosocial HRQoL. 

Disease-specific HRQoL 

The final models of the hierarchical regression for the symptoms, impact of cardiac surveillance, and 

worries subscales are presented in Table 6 and the full hierarchical multiple regressions that include all 

the steps are displayed in Supplementary File 5. The final model for the symptoms subscale was 

significant, f(26,275)= 18.29; p< 0.001 and explained 59.9% of the total variance in symptoms. The 

unique predictors in the final model were illness identity and presence of depressive symptoms. A 

perception of more severe symptoms due to ACHD and the presence of depressive symptoms were 

associated with greater symptom impact. The final model for the impact of cardiac surveillance subscale 

was significant, f(19,283)= 8.57; p< 0.001 and explained 32.3% of the total variance in impact of cardiac 

surveillance. The unique predictors in the final model were planning and anxiety. Greater use of planning 

as a coping strategy and greater anxiety were associated with greater impact of cardiac surveillance. The 

final model for the worries subscale was significant, f(22,280)= 13.97; p< 0.001 and explained 48.6% of 

the total variance in worries. The unique predictors in this final step were age, illness consequences, and 

presence of depressive symptoms. Younger age, a perception of more consequences due to ACHD, and 

the presence of depressive symptoms were associated with greater worries. 

DISCUSSION 

The present study sought to examine differences in HRQoL between adults with congenital heart disease 

and normative data and among four distinct diagnostic groups and identify risk factors for poor HRQoL. 

Overall, the physical HRQoL for the total sample was comparable to that of the general population. 

However, poorer psychosocial HRQoL was observed in the Simple group. The SV group reporting greater 

impact of cardiac surveillance and therefore poorer HRQoL compared with the Simple group. Out of all 
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the demographic and clinical characteristics, only age was found to be a predictor of HRQoL in 

multivariate analyses, after considering psychosocial factors. Consistent significant risk factors for poor 

HRQoL included younger age, a perception of more severe symptoms due to ACHD, depression, and 

anxiety.  

While greater physical and psychosocial morbidity may be expected in people with SV due to the 

complexity of their condition 24, people with simpler structural changes in the heart (Simple group), who 

require less frequent outpatient appointments and are relatively free from any disease burden, may be 

expected to have better HRQoL. Although unexpected, we found decreased psychosocial HRQoL in the 

Simple group and, unlike the other diagnostic groups, over half of people with structurally simpler 

diagnoses had poor psychosocial HRQoL of clinical significance. This has also been reported in previous 

studies that focused exclusively on people with ASD 45, CoA 46, and the surgically cured (ASD, VSD, PS, 

AS) 47, all of which were included in the Simple group in the present study. One possible explanation for 

this finding is the composition of our Simple group which included 46% people with CoA, a diagnosis 

which is categorised as of moderate complexity by the AHA 27. However, over half of the other diagnoses 

in this group are categorised as simple by the AHA and the structural complexity of the Simple group was 

still lower relative to the other three groups in the study. Furthermore, a recent study with ACHD patients 

from 15 countries suggested that CoA may be used as a healthy comparison group along with ASD and 

VSD 5, supporting the categorisation in the present study. It is important to note that the Simple group in 

our study consisted of people that still required health monitoring at a specialist clinic as opposed to those 

who are physically well, free from long-term complications, and more likely to have been discharged and 

followed-up by their local general practitioners.  

While the differences observed may be attributed to the sample composition, what they also suggest is 

that the relationship between structural complexity and HRQoL is not a simple linear relationship whereby 

decreasing structural complexity is associated with better HRQoL. In fact, there are recent evidence to 

suggest that even mild functional impairments may impact HRQoL via increased perceptions of stress 17. 
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In the present study the patients’ subjective illness perceptions and emotional responses were more 

important for HRQoL than objective clinical characteristics corroborating the findings of previous studies 

8–17,19. These findings are also in agreement with the wider chronic illness literature about the impact of 

negative illness perceptions and mood problems on HRQoL in heart failure, coronary heart disease, and 

myocardial infarction 48–50. Depressive symptomatology may pose an additional burden on people with 

ACHD, making them more vulnerable to experiencing poorer psychosocial HRQoL and limitations, while 

also encouraging a more negative perception in these outcomes 48. Thus, another possible explanation 

for the poor psychological HRQoL in the Simple group may be related to their perceptions and mood 

driven by illness and treatment experiences shaping their expectations that they will be closer to the 

general population in HRQoL, and this may be their reference point when completing a HRQoL 

questionnaire. In our study, the Simple group had the highest percentage of people with depressive 

symptoms. Although the study did not set out to examine treatment perceptions in detail, it is possible 

that people with simpler diagnoses perceive that they have been “cured” early in their lives, thereby 

entering adulthood with unrealistic expectations and misconceptions about their functioning and their 

medical needs 51; a perception reinforced further by the long periods of stability in their functioning. The 

use of surgical terms such as “total correction” by medical teams may further enhance these perceptions 

of cure 52. The realisation later in life that their health will likely deteriorate more rapidly than anticipated 

and requiring further medical or surgical intervention may come as a shock, resulting in a more intense 

emotional response 53. This is supported by evidence suggesting that people with less complex conditions 

can have unwarranted negative illness perceptions about their condition and its emotional impact which 

negatively influence their HRQoL 8. An interesting avenue of future research is the in-depth exploration 

of treatment perceptions in relation to HRQoL in ACHD, particularly across various diagnostic groups to 

examine whether people form differing expectations especially following their treatment.  

The findings of the present study further indicated that younger people have poorer psychosocial HRQoL 

and greater ACHD-specific worries (e.g. employment, family planning) compared with older individuals. 
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This finding supports previous studies in ACHD that have found positive relationship between age and 

psychosocial HRQoL 8,54. This is unsurprising since young adulthood is a transitional life stage whereby 

establishing independence and social relationships, pursuing employment, and starting a family are 

pertinent issues as opposed to the relative life stability that characterises older adulthood 55,56. The better 

psychosocial HRQoL with increasing age may be attributed to well-developed coping strategies and 

maturation processes as well as increased sense of coherence 57. Research in healthy populations has 

indicated that HRQoL can increase with age due to adjustment in goals and personal growth 58. The 

findings suggest that HRQoL in ACHD needs to be viewed within people’s life stage as each is associated 

with different developmental tasks which can pose additional challenges to illness-related issues with 

which people need to cope. In relation to age and psychosocial HRQoL, it is important that the Simple 

group, despite being older, still demonstrated the poorest psychosocial QoL.   

Limitations 

This study found several risk factors for poor HRQoL in ACHD. There are inherent limitations in causality 

and directionality inferences based on cross-sectional data and replication of these relationships is 

warranted in longitudinal studies. Certain diagnoses in the Simple group might have been under-

represented, as it consisted of a large percentage of CoA. This could limit generalisability in people 

attending their local GPs rather than specialist outpatient clinics. However, the commonest diagnoses 

were well represented across the diagnostic groups. A unique challenge in ACHD clinics is the number 

of people lost to follow-up during the transition period from paediatric to adult clinics 59, who may be in 

better health and have better HRQoL than those who are still followed-up at specialist clinics. 

Inadvertently, this might have resulted in selection bias. The present study distinguished between various 

diagnostic groups defined by their structural changes in the heart. The unexpected finding with regards 

to the impaired psychosocial HRQoL in the Simple group may reflect this categorisation. The nature of 

the categorisation of the diversity of ACHD is obviously important. One alternative classification system 

considers CoA as ‘moderate’ in a 3-way classification system of mild, moderate and severe 27 and using 
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this system may have produced different results to the present study. It is possible that the categorisation 

by structural complexity could be enhanced by including additional variables such as factors relating to 

illness and treatment experience. When studying patient-reported outcomes, a more comprehensive 

evaluation of the treatment history (e.g. nature of treatment, medication) along with an assessment of 

treatment perceptions and expectations should be considered to supplement the use of any classification 

based on structural complexity.  

Despite these limitations, this study has addressed the limitation of previous approaches in studying 

ACHD as a homogeneous group by categorising participants in diagnostic groups, clearly defined in their 

inclusion and exclusion criteria, allowing for HRQoL comparisons based on the structural complexity of 

the underlying defect. Furthermore, it enabled a comprehensive evaluation of the relative contribution of 

psychosocial factors to HRQoL in ACHD.  

Implications for nursing practice 

As nursing research in ACHD has moved beyond endpoints like survival, we need to consider 

psychosocial factors alongside structural complexity, including the patients’ perceptions and mood when 

investigating and addressing HRQoL. This is important considering the evidence suggesting that 

depression is associated with increased risk of mortality in people with ACHD 60 and that people with 

ACHD hold misconceptions, unrealistic expectations 51,61, and unjustifiable negative illness perceptions 

about their condition and its emotional impact irrespective of its complexity 8. Specialist nurses are ideally 

placed to address the psychosocial needs of people with ACHD during follow-up appointments. While 

regular assessment of illness perceptions and screening for anxiety and depression using self-report 

tools may not be feasible in everyday clinical practice, it is recommended during key developmental 

periods. ACHD nurses could routinely enquire about specific developmental needs during outpatient 

appointments; finding employment, leaving the parental home, marrying, and becoming parents in young 

adulthood (18-30 years)56 and maintaining employment, revising career goals, facing the prospect of 
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premature death and its impact on the family as people get older 55. This will facilitate clear and 

personalised information and the use brief measures to assess mental health could be an effective way 

of identifying individuals at risk in a timely manner and referring them for professional psychological 

support.  

There is also an urgent need for psychological interventions in ACHD targeting illness perceptions and 

mood involving nurses. Current programs that are underway include a self-management intervention 

which showed promising results for disease-related knowledge and self-management performance but 

not HRQoL 62 and a cardiac rehabilitation program (QUALI-REHAB) aiming to improve HRQoL in 

adolescents and young adults 63, and a pilot study (ACHD-CARE) is targeting psychosocial functioning, 

HRQoL, and resilience in people with ACHD through education, cognitive behavioural therapy, coping 

strategies, and peer interaction 64. These results are highly anticipated, as they will provide important 

insights on the effectiveness of psychological interventions in ACHD and inform a comprehensive 

healthcare that includes psychosocial aspects 65. 

CONCLUSION 

The present study highlighted the importance of distinguishing between diagnostic groups when studying 

HRQoL in ACHD as the expected relationship between structural complexity and HRQoL is complex. 

With the inclusion of a wide range of factors, the study demonstrated the relative importance of negative 

illness perceptions and mood in accounting for variations in HRQoL in ACHD. The findings highlight the 

need to develop psychological interventions to improve HRQoL in people with ACHD and for routine 

assessment of illness perceptions and mood during key periods in people’s lives. This will draw attention 

to individuals with ACHD misconceptions and unrealistic expectations that could be tackled by clinicians 

or specialist nurses during routine appointments and identify people in need of further psychological 

support. 
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Data availability statement: The data that support the findings of this study are available from the 

corresponding author upon reasonable request. 
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WHAT IS NEW 

• Poor psychosocial HRQoL is evident in people with relatively simple ACHD and those of a 

younger age, who have negative illness perceptions, anxiety, and depression are at risk for poor 

HRQoL in ACHD. 

• Routine assessment of misconceptions and mood by healthcare professionals during key 

developmental periods is needed to identify people at risk for poor HRQoL. 

• There is a need for psychological interventions addressing illness perceptions and mood in 

ACHD. 
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Table 1: Description of diagnostic groups 

Group Definition 

Tetralogy of Fallot (ToF) Diagnosis of TOF, pulmonary atresia, major aorto-pulmonary collateral arteries, 

patients who had pulmonary valve replacement 

Transposition of the Great 

Arteries (TGA) 

Diagnosis of TGA, patients who had Mustard or Senning operations (atrial 

switch), including those with implantable cardioverter defibrillators and 

pacemakers. 

Single Ventricle (SV) Patients who had Fontan repair, total cavopulmonary connection (TCPC), and 

all cyanotic patients with SV physiology.  

“Simple” Structurally simpler defects, including atrial septal defect (ASD; treated surgically 

or percutaneously), ventricular septal defect (VSD; treated surgically), 

pulmonary stenosis (PS), and coarctation of the aorta (COA; treated both in 

childhood and adulthood and re-coarctations). COA patients with aortic valve 

replacement were excluded as this condition does not meet the remit of a 

“simple” defect. 
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Table 2. Demographic and clinical characteristics of the sample 

Variable Total Sample 

n= 303 

Simple 

n= 82 

ToF 

n= 77 

TGA 

n= 78 

SV 

n= 66 

Test Statistic Sig. Effect Size 

Age (mean, S.D., range) 33.3 (10.8) 

18-76 

37.2 (13.7) 

19-76 

34.9 (11.2) 

19-66 

31.8 (6.5) 

19-50 

28.6 (7.7) 

18-58 

f(3,167.07)=10.29a <0.001** ɳ2= .09 

Gender (n, %)      χ2(3)=10.22 0.017 φc= .18 

    Male 172 (56.8) 36 (43.9) 42 (54.5) 50 (64.1) 44 (66.7)    

    Female 131 (43.2) 46 (56.1) 35 (45.5) 28 (35.9) 22 (33.3)    

Marital status (n, %)      χ2(3)= 1.98 0.576 φc= .08 

    Married/relationship 156 (51.5) 45 (54.9) 41(53.2) 36 (46.2) 34 (51.5)    

    Single 147 (48.5) 37 (45.1) 36 (46.8) 42 (53.8) 32 (48.5)    

Educational level (n, %)      χ2(3)= 3.28 0.351 φc= .10 

    School level 202 (66.7) 51 (62.2) 51 (66.2) 60 (76.9)  40 (60.6)    

    University level 101 (33.3) 31 (37.8) 26 (33.8) 18 (23.1) 26 (39.4)    

Employment status (n, %)      χ2(3)= 2.49 0.478 φc= .09 

    Employed 218 (71.9) 57 (69.5) 57 (74) 60 (76.9) 44 (66.7)    

    Unemployed 85 (28.1) 25 (30.5) 20 (26) 18 (23.1) 22 (33.3)    

Co-morbidities no. (mean, S.D., range) 1 (1.1) 

0-6 

0.8 (1) 

0-4 

0.9 (1.1) 

0-4 

1.1 (1.2) 

0-5 

1.1 (1.1) 

0-6 

f(3,310)= 1.40 0.243 ɳ2= .01 
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Arrhythmias (n, %)      χ2(3)= 32.98 <0.001** φc= .32 

        Yes 82 (27.1) 7 (8.5) 15 (19.5) 34 (43.6) 26 (39.4)    

        No 221 (72.9) 75 (91.5) 62 (80.5) 44 (56.4) 40 (60.6)    

Cyanosis days (mean, S.D., range) 1249.6 (2468.1) 

0-17155 

9.8 (88.3) 

0-800 

1544.9 (2297.3) 

10-16790 

610.6 (1621.8) 

4-13870 

3230.7 (3556.6) 

0-17155 

f(3,125.61)= 31.75a <0.001** ɳ2= .23 

Interventions no. (mean, S.D., range) 2.4 (1.4) 

0-8 

1.4 (.8) 

0-4 

2.4 (1.2) 

1-7 

2.6 (1.3) 

1-8 

3.2 (1.6) 

0-8 

f(3,160.86)= 33.17a <0.001** ɳ2= .20 

Hospitalization days (mean, S.D., range) 40.8 (53.5) 

0-800 

17.2 (16.8) 

0-100 

46.9 (34.2) 

12-200 

35.5 (24.9) 

7-140 

69.2 (96.2) 

19-800 

f(3,152.99)= 26.72a <0.001** ɳ2= .13 

Medication no. (mean, S.D., range) 0.9 (1.3) 

0-6 

0.8 (1.3) 

0-6 

0.5 (1.1) 

0-5 

1 (1.3) 

0-5 

1.5 (1.2) 

0-4 

f(3,310)= 8.05 <0.001** ɳ2= .08 

Current O2 saturation (mean, S.D., range) 95.9 (4.7) 

60-100 

98.2 (1.7) 

93-100 

97.2 (1.5) 

92-100 

96.2 (2.3) 

82-100 

91.1 (7.5) 

60-100 

f(3,157.73)= 28a <0.001** ɳ2= .32 

NYHA class (n, %)      χ2(3)= 6.14 0.105 φc= .14 

        Class I 266 (87.8) 77 (93.9) 66 (85.7) 68 (87.2) 55 (83.3)    

        Class II, III, IV 37 (12.2) 5 (6.1) 11 (14.3) 10 (12.8) 11 (16.7)    

VO2 Max (mean, S.D., range) 27.9 (8.3) 

8-51 

30.2 (8) 

10-51 

27.2 (8.4) 

9-47 

27 (8.4) 

8-47 

27 (7.9) 

9-42 

f(3,310)= 3.12 0.026 ɳ2= .03 

Right ventricular function (mean, S.D., range) 57.4 (8.6) 63.4 (5.2) 55.4 (8.9) 54.2 (7.7) 55.9 (9.1) f(3,161.22)= 36.76a <0.001** ɳ2= .18 
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23-75 40-73 23-73 30-68 29-75 

Left ventricular function (mean, S.D., range) 61 (8.6) 

29-81 

64.8 (7) 

38-81 

59.9 (7.7) 

35-75 

63 (8.2) 

35-81 

55.3 (8.7) 

29-70 

f(3,310)= 21.50 <0.001** ɳ2= .17 

Depression (n, %)      χ2(3)= 7.38 0.061 φc= .16 

        No depressive symptoms 238 (78.5) 59 (72) 63 (81.8) 68 (87.2) 48 (72.7)    

        With depressive symptoms 65 (21.5) 23 (28) 14 (18.2) 10 (12.8) 18 (27.3)    

a Welch Anova; *p<.01, **p<.001; φc: .10= small, .30= medium, .50= large; ɳ2: .01= small, .06= medium, .14= large. 

SV – Single Ventricle, TGA – Transposition of the Great Arteries, ToF – Tetralogy of Fallot, NYHA – New York Health Assessment. 
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 Table 3. Physical & psychosocial HRQoL (SF-36) comparisons with norms 
Scale/Subscale Mean (S.D.) T-test Sig. 99% CI of the 

Difference 

d 

PCS       

 Total 50.9 (9.4) t(301)= 1.74 0.083 -0.46, 2.34 0.09 

 Simple 51.5 (10) t(81)= 1.38 0.170 -1.38, 4.42 0.15 

 ToF 52.8 (8.7) t(76)= 2.84 0.006* 0.20, 5.44 0.30 

 TGA 51 (7.5) t(76)= 1.18 0.241 -1.25, 3.27 0.11 

 SV 47.9 (10.8) t(65)= -1.56 0.123 -5.59, 1.45 0.20 

MCS       

 Total 48.2 (10.9) t(301)= -2.95 0.003* -3.47, -0.22 0.17 

 Simple 45.9 (12) t(81)= -3.06 0.003* -7.57, -0.56 0.37 

 ToF 50 (9.4) t(76)= -0.00 0.997 -2.83, 2.82 0 

 TGA 50.4 (9.1) t(76)= 0.38 0.703 -2.33, 3.12 0.04 

 SV 46.1 (12.2) t(65)= -2.56 0.013 -7.84, 0.14 0.35 

Note. Norm mean 50 (10). Positive and negative t values indicate better and poorer HRQoL respectively; *p<.01 

MCS – Mental Component Summary, PCS – Physical Component Summary, SV – Single Ventricle, TGA – Transposition of the Great Arteries, ToF – 

Tetralogy of Fallot.  
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Table 4. Group comparisons in generic & disease-specific HRQoL 

Scale  

 

 Mean (S.D.) Model Parameters 

f df Sig. ɳ2 

PCS   2.93a 161.15 0.035 0.03 

 Simple 51.5 (10)     

 ToF 52.8 (8.7)     

 TGA 51 (7.5)     

 SV 47.9 (10.8)     

MCS   3.76a 161.55 0.012 0.04 

 Simple 45.9 (12)     

 ToF 50 (9.4)     

 TGA 50.4 (9.1)     

 SV 46.1 (12.2)     

Symptoms   4.02 299 0.008* 0.04 

 Simple 87.41 (14.22)     

 ToF 87.96 (12.28)     

 TGA 87.70 (13.04)     

 SV 80.92 (16.63)     

Impact cardiac surveillance   5.04 299 0.002* 0.05 

 Simple 87.96 (10.49)     

 ToF 87.38 (9.36)     

 TGA 84.88 (10.04)     

 SV 81.97 (11.36)     

Worries   4.03 299 0.008* 0.04 

 Simple 82.10 (14)     

 ToF 84.69 (13.60)     

 TGA 84.17 (15.32)     

 SV 76.79 (17.14)     

aWelch Anova; *p<.01 

MCS – Mental Component Summary, PCS – Physical Component Summary, SV – Single Ventricle, TGA – Transposition of the Great Arteries, ToF – 

Tetralogy of Fallot.  
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Table 5. Final regression models for PCS and MCS 

 PCS MCS 

B (SE) β t Sig. B (SE) β t Sig. 

(constant) 41.83 (13.38)  3.13 0.002* 46.91 (3.60)  13.02 <0.001** 

Age -0.01 (0.05) -0.01 -0.20 0.840 0.17 (0.04) 0.16 4.03 <0.001** 

Education level 1.30 (0.88) 0.07 1.47 0.143 - - - - 

Employment status 0.94 (0.95) 0.05 0.99 0.323 1.78 (0.98) 0.07 1.82 0.070 

ToF 2.12 (1.20) 1.00 1.77 0.077 - - - - 

TGA 0.43 (1.20) 0.02 0.36 0.720 - - - - 

SV 2.58 (1.57) 0.11 1.64 0.101 - - - - 

Cyanosis days 0 (0) -0.07 -1.10 0.274 - - - - 

Co-morbidities no. -0.27 (0.49) -0.03 -0.56 0.578 - - - - 

Hospitalisation days -0.01 (0.01) -0.07 -1.39 0.167 - - - - 

Current O2 saturation 0.16 (0.13) 0.08 1.17 0.242 - - - - 

Medication no. 0.04 (0.42) 0.01 1.00 0.921 - - - - 

VO2 max 0.02 (0.06) 0.02 0.32 0.753 - - - - 

Consequences -0.43 (0.24) -0.13 -1.83 0.068 -0.16 (0.25) -0.04 -0.64 0.524 

Personal control 0.12 (0.14) 0.04 0.84 0.403 -0.03 (0.16) -0.01 -0.18 0.858 

Treatment control - - - - 0.13 (0.15) 0.03 0.83 0.407 

Identity -2.06 (0.26) -0.52 -7.95 <0.001** -0.17 (0.26) -0.04 -0.64 0.521 

Concern -0.19 (0.20) -0.06 -0.96 0.340 -0.14 (0.20) -0.04 -0.69 0.493 

Emotional representation 0.25 (0.22) 0.08 1.12 0.264 -0.23 (0.22) -0.07 -1.02 0.311 

Positive reframing - - - - 0.82 (0.51) 0.07 1.60 0.111 

Acceptance - - - - 0.62 (0.61) 0.04 1.02 0.309 

Self-distraction - - - - -0.75 (0.56) -0.06 -1.33 0.186 

Denial - - - - -0.67 (1.05) -0.03 -0.63 0.527 

Religion -0.69 (0.48) -0.06 -1.43 0.154 - - - - 

Venting 0.53 (0.63) 0.04 0.84 0.400 -0.28 (0.70) -0.02 -0.40 0.693 

Substance use - - - - 0.00 (0.88) 0.00 0.00 0.998 

Behavioural disengagement -0.18 (0.92) -0.01 -0.20 0.841 0.63 (1.04) 0.03 0.61 0.545 
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Self-blame - - - - -2.81 (0.74) -0.17 -3.78 <0.001** 

Friends support - - - - 0.69 (0.51) 0.06 1.35 0.179 

Significant other support - - - - -0.06 (0.46) -0.01 -0.14 0.888 

Anxiety -0.61 (0.86) -0.04 -0.71 0.479 -2.49 (0.94) -0.13 -2.65 0.008* 

Depression -0.08 (1.26) 0.00 -0.06 0.951 -11.14 (1.31) -0.42 -8.51 <0.001** 

Step R2 Adjusted R2 ΔR2 R2 Adjusted R2 ΔR2 

Step 1 .079 .069 .079** .095 .089 .095** 

Step 2 .195 .172 .116** .345 .327 .249** 

Step 3 .202 .178 .008 .465 .435 .121** 

Step 4 .235 .203 .033** .472 .438 .006 

Step 5 .510 .481 .275** .605 .577 .134** 

Step 6 .515 .481 .005 - - - 

Step 7 .516 .478 .001 - - - 

Note. Variables were only included if they were significant in the bivariate analysis; Educational level: 0= school, 1= university; Employment status: 0= 

unemployed, 1= employed; ToF, TGA, SV: dummy-coded- reference group was Simple; CES-D 10: 0= no depressive symptoms, 1= with depressive 

symptoms; *p<.01, **p<.001  

MCS – Mental Component Summary, PCS – Physical Component Summary, SV – Single Ventricle, TGA – Transposition of the Great Arteries, ToF – 

Tetralogy of Fallot.  
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Table 6. Final regression models for symptoms, impact cardiac surveillance, and worries 

 Symptoms Impact Cardiac Surveillance Worries 

B (SE) β t Sig. B (SE) β t Sig. B (SE) β t Sig. 

(constant) 64.77 (18.50)  3.50 0.001* 93.07 (14.18)  6.57 <0.001** 67.03 (18.58)  3.61 <0.001** 

Age - - - - - - - - 0.31 (0.07) 0.22 4.43 <0.001** 

Gender -1.47 (1.24) -0.05 -1.18 0.239 - - - - - - - - 

Employment status 2.38 (1.30) 0.08 1.83 0.069 - - - - - - - - 

ToF -0.32 (1.64) -0.01 -0.19 0.847 0.38 (1.50) 0.02 0.25 0.802 2.13 (1.85) 0.06 1.15 0.250 

TGA -0.71 (1.65) -0.02 -0.43 0.669 -1.91 (1.58) -0.08 -1.21 0.228 1.67 (1.91) 0.05 0.87 0.384 

SV -0.42 (2.11) -0.01 -0.20 0.841 -0.86 (1.95) -0.03 -0.44 0.661 2.19 (2.39) 0.06 0.92 0.361 

Cyanosis days 0.00 (0.00) 0.04 0.82 0.414 - - - - - - - - 

Co-morbidities no. -0.62 (0.71) -0.05 -0.87 0.385 0.14 (0.65) 0.01 0.21 0.834 -0.20 (0.67) -0.01 -0.30 0.765 

Arrhythmias 0.98 (1.56) 0.03 0.63 0.528 -3.32 (1.49) -0.14 -2.22 0.027 - - - - 

Intervention no. - - - - -0.53 (0.45) -0.07 -1.18 0.241 - - - - 

Hospitalisation days 0.01 (0.01) 0.04 0.96 0.339 - - - - - - - - 

Current O2 saturation 0.31 (0.18) 0.10 1.69 0.092 0.08 (0.14) 0.04 0.59 0.558 0.16 (0.18) 0.05 0.91 0.365 

Medication no. -0.07 (0.56) -0.01 -0.13 0.896 -0.24 (0.53) -0.03 -0.45 0.651 - - - - 

VO2 max 0.14 (0.08) 0.08 1.80 0.072 0.01 (0.07) 0.01 0.21 0.832 - - - - 

LVEF 0.06 (0.07) 0.04 0.90 0.370 - - - - - - - - 
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Consequences -0.31 (0.32) -0.06 -0.97 0.332 -0.04 (0.30) -0.01 -0.14 0.892 -1.00 (0.38) -0.18 -2.64 0.009* 

Personal control -0.09 (0.19) -0.02 -0.47 0.640 - - - - -0.12 (0.23) -0.02 -0.52 0.606 

Treatment control - - - - - - - - 0.35 (0.24) 0.07 1.44 0.150 

Identity -2.62 (0.34) -0.43 -7.64 <0.001** -0.64 (0.33) -0.14 -1.96 0.051 -0.89 (0.42) -0.14 -2.15 0.033 

Concern -0.54 (0.27) -0.11 -2.02 0.045 -0.50 (0.26) -0.14 -1.97 0.050 -0.79 (0.32) -0.15 -2.49 0.013 

Emotional representation 0.01 (0.29) 0.00 0.02 0.987 -0.45 (0.28) -0.13 -1.62 0.106 -0.52 (0.35) -0.11 -1.49 0.138 

Planning - - - - -1.64 (0.59) -0.14 -2.76 0.006* -2.02 (0.81) -0.12 -2.50 0.013 

Self-distraction -0.25 (0.71) -0.02 -0.35 0.724 - - - - -0.42 (0.86) -0.02 -0.49 0.626 

Denial -1.28 (1.34) -0.04 -0.96 0.339 - - - - - - - - 

Venting 0.74 (0.89) 0.04 0.83 0.409 0.27 (0.82) 0.02 0.33 0.739 1.85 (1.08) 0.09 1.72  0.087 

Substance use -0.21 (1.15) -0.01 -0.18 0.854 0.06 (1.07) 0.00 0.05 0.959 -1.97 (1.36) -0.07 -1.45 0.147 

Behavioural disengagement 0.37 (1.34) 0.01 0.28 0.781 -1.86 (1.18) -0.09 -1.57 0.117 2.58 (1.54) 0.08 1.68 0.094 

Self-blame -0.61 (0.95) -0.03 -0.65 0.518 - - - - -2.89 (1.61) -0.13 -2.49 0.013 

Family support - - - - - - - - 0.41 (0.93) 0.02 0.44 0.659 

Friends support - - - - - - - - 0.81 (0.83) 0.05 0.98 0.330 

Anxiety -2.41 (1.18) -0.10 -2.05 0.042 -2.91 (1.08) -0.16 -2.68 0.008* -1.62 (1.43) -0.06 -1.13 0.261 

Depression -7.47 (1.70) -0.22 -4.38 <0.001** -0.12 (1.60) -0.01 -0.08 0.939 -8.29 (2.03) -0.22 -4.08 <0.001** 

Step R2 Adjusted R2 ΔR2 R2 Adjusted R2 ΔR2 R2 Adjusted R2 ΔR2 

Step 1 .094 .088 .094** .126 .111 .126** .023 .020 .023* 
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Step 2 .207 .185 .113** .129 .112 .003 .104 .089 .081** 

Step 3 .207 .182 .000 .154 .128 .024 .116 .098 .012 

Step 4 .278 .246 .071** .322 .292 .168** .437 .414 .321** 

Step 5 .581 .555 .303** .347 .309 .025 .480 .447 .043* 

Step 6 .593 .558 .011 .365 .323 .018 .487 .450 .006 

Step 7 .634 .599 .041** - - - .523 .486 .037** 

Note. Variables were only included if they were significant in the bivariate analysis; ToF, TGA, SV: dummy-coded- reference group was Simple; CES-D 10: 0= no depressive symptoms, 1= with depressive symptoms; *p< .01, **p< .001 

LVEF – Left Ventricular Ejection Fraction, SV – Single Ventricle, TGA – Transposition of the Great Arteries, ToF – Tetralogy of Fallot.  
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Figure 1. Order of entry of predictor variables in hierarchical multiple regressions 
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Figure 2. Percentages of participants achieving the MID below and within/above the norm on the SF-36 
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