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ABSTRACT

Background: Living well is as important as living longer. The objective of this study is to assess quality of life
(QoL) in congenital heart disease (CHD) according to current AHA/ACC anatomical and physiological classifi-
cation. Methods: Cross-sectional study examining the World Health Organization QoL Bref questionnaire
(WHOQoL-Bref) in consecutive outpatient CHD patients from a single unit. Results: 191 CHD patients were
studied. Median age was 28 ± 13 years and 59% were male. 44 (23%), 115 (60%) and 33 (17%) CHD patients
showed mild, moderate and great anatomical defects respectively while 69 (36%) patients were in physiological
Stage A, 27 (14%) in Stage B, 84 (44%) in Stage C and 11 (6%) in Stage D. No significant differences were seen
in relation the anatomical classification and the different sections of the WHOQoL-Bref questionnaire. CHD
patients in Stages C and D had significant lower physical domain scores than patients in the Stage A (p <
0.05). However, no significant differences were seen in the psychological, social relationships and environmental
domains. The binary logistic regression analysis showed that having a higher educational level was a protective
factor [OR 0.32 (95% CI, 0.12–0.87), p = 0.026] while being married or cohabit was a risk factor [OR 3.46
(95% CI, 1.13–10.63), p = 0.030] for having a worse rated QoL. Meanwhile, having a worse functional class
(NYHA ≥2) [OR 3.44 (95% CI, 1.20–9.81), p = 0.021] was associated with dissatisfaction with health. Conclusion:
Patients with advanced physiological stages scored lower on the physiological domain. No statistical significance
was seen, according to the anatomical and physiological classification, in the psychological, social relationship and
environmental domains.

KEYWORDS

Quality of life; congenital heart disease; complexity

1 Introduction

Living well is as important to most people as living longer and in recent years it has gained interest in
knowing how to increase the quality of life (QoL) in congenital heart disease (CHD) patients. In fact, as more
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children and adults with CHD live longer it has become a topic of interest to know how they manage in daily
life and how associated morbidities may impact on them. In this regard, previous systematic reviews and
meta-analyses on QoL in CHD patients [1–4] illustrate that despite the increasing evidence it is still
inconsistent. Factors such as the instruments used to measure QoL, research methodology or the CHD
complexity have hampered the ability to draw firm conclusions. In fact, when QoL has been measured
from a functional approach CHD patient normally do worse than healthy controls. Nonetheless when
QoL is measured from a more holistic perspective no significant differences were seen [5].

Recently the American Heart Association/American College of Cardiology (AHA/ACC) [6] have
released a major update to the first US guidelines on the management of adult CHD published a
decade ago identifying a lot of physiological factors that are independent of their anatomy to some
degree suggesting therefore the importance of these new classification in the prognosis, management
and QoL of CHD patients. However, to date there are no data regarding QoL in CHD patients related
to this new classification.

The objective of this study is (a) to assess the QoL in adolescents and young adult CHD patients (b) to
establish how QoL changes in CHD patients attending to their underlying CHD complexity, anatomical and
physiological and (c) to determine which physiological variables may affect QoL in CHD patients.

2 Material and Methods

2.1 Study Population
Individuals were selected among consecutive CHD patients older than 16 years with a structural CHD,

verified by cardiac imaging, recruited from a single hospital outpatient CHD unit between October 2018 and
April 2019. All patients or their parents/tutors gave their informed consent for participation. The protocol of
the study was approved by the Complejo Hospitalario Universitario Insular-Materno Infantil’s Ethics
Committee (CEIc/CEIm 890) and in accordance with The Code of Ethics of the World Medical
Association (Declaration of Helsinki) for experiments involving humans.

2.2 Clinical Data
Date of birth, sex, weight, height and cardiovascular risk factors (systemic arterial hypertension, diabetes

mellitus, dyslipidemia and smoking habit) were obtained from the clinical interview and/or the medical
history. Patients were also asked their education level (none, primary, middle or university) and their
marital status (single, divorced, separated, cohabit, married or widower). Body mass index (BMI) was
calculated by the formula [weight (kg)/[height (m) × height (m)]. CHD patients were classified into
diagnostic groups according to the newly elaborated AHA/ACC guidelines that intend to capture the
complexity of CHD anatomy and physiology [6]. Cardiac defects were categorized as simple, moderate
or great complexity from an anatomical point of view and the physiological Stage was graded as A, B, C
and D from smaller to greater severity. The physiological classification system, unlike anatomical
classification, considers the patient’s functional capacity (New York Heart Association (NYHA)
classification) as well as other factors such as presence of valve disease, pulmonary hypertension,
arrhythmias, aortic dilatation, end-organ function or hypoxemia [6].

2.3 QoL Questionnaire
QoL was defined as an individual´s satisfaction with his or her life dimensions comparing with his or her

ideal life. The WHOQoL-Bref instrument was chosen for our study as it has been widely used in other sick
populations, as a general measure and not disease related, and in CHD patients [7]. Also, the validation study
of the WHOQoL-Bref in Spain, including data from primary care centres, has yielded positive evidence for
acceptability, internal consistency, and convergent and discriminant validity [8].
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The WHOQoL-Bref survey has 26 questions and produces a QoL profile. The first two questions of the
survey are two stand-alone questions, one pertaining to the respondents’ rated QoL, and one related to their
Satisfaction with Health. The rest of questions (24 items) establish the four domains. The Physical Health
domain (7 items) includes questions pertaining to activities of daily living, dependence on medicinal
substances and medical aids, energy and fatigue, mobility, pain and discomfort, sleep and rest and work
capacity. The Psychological domain (6 items) focuses on bodily image and appearance, negative feelings,
positive feelings, self-esteem, spirituality/religion/personal beliefs, thinking, learning, memory and
concentration. The Social Relationships domain (3 items) includes questions pertaining to personal
relationships, social support and sexual activity. The fourth domain, the Environment (8 items), includes
questions related to safety and security, home and physical environment satisfaction, finance, i.e., does
the respondent have enough money to meet their needs, health/social care availability, information and
leisure activity accessibility and transportation satisfaction [9]. The investigators facilitated the QoL
questionnaire to CHD patients, to fill it out during the physician consultation, after ensuring their ability
to read and understand it.

2.4 Statistical Analysis
Descriptive statistics (means and standard deviations, median and quartiles (25–75) and percentages) were

used to characterize the sample. The differences in the distribution of the characteristics between groups were
examined using chi-squared for categorical variables and t test for continuous variables. The Fisher exact test
was employed instead of Pearson’s chi-square test when sample sizes were small. The two stand-alone
questions included five-point response categories that were dichotomized for statistical purposes (0: very
poor or poor overall QoL and 1:neither poor nor good, good and very good overall QoL; 0: very
dissatisfied or dissatisfied health and 1:neither satisfied nor dissatisfied, satisfied or very satisfied health).
Domain scores were scaled in a positive direction from 1 to 5 (i.e., higher scores denote higher QoL). The
mean score of items within each domain was used to calculate the domain score. Mean scores were then
multiplied by 4 in order to make domain scores comparable with the scores used in the WHOQOL-100.
The second transformation method converted domain scores to a 0–100 scale [9]. One-Way Analysis of
Variance (ANOVA) was used to test the equality of three or more means at one time by using variances.
The Bonferroni post hoc test was done for multiple comparisons when the ANOVA test had a p value
under 0.05. Logistic regression analysis was used to predict the dichotomous variable (rated QoL) and odds
ratio (OR) was obtained after considering the effect of variables significant in the univariate analysis. The
95% confidence interval (CI) was used to estimate the precision of the odds ratio. A p values less than
0.05 was considered statically significant. Data analysis was carried out using SPSS 24.0 (SPSS, Chicago, IL).

3 Results

One hundred and ninety one out of 200 CHD patients, mean age of 31 ± 13 years and 59%male patients,
were included in the study. 7 CHD patients unable to understand the survey due to cognitive deficit
(4 patients with Down syndrome and 2 patients with postoperative hypoxia) and 2 patients who did not
completely fill out the questionnaire were excluded from de analysis. No one was excluded due to
co-morbidity problems and no patient refused to participate in the study. According to CHD anatomy 44
(23%) patients were classified as having simple defects, 115 (60%) patients have moderate defects and 32
(17%) have great defects and according to the physiological CHD complexity classification 69 (36%)
patients were in Stage A, 27 (14%) patients in Stage B, 84 (44%) patients in Stage C and 11
(6%) patients in Stage D. In relation to the NYHA classification 155 (81%) patients were in Class 1, 32
(17%) patients were in Classes 2 and 4 (2%) patients in Class 3. No patient was in Class 4.

Table 1 shows the results of the WHOQoL-Bref survey related to the rated QoL and the Satisfaction with
Health questions and the four domain scores according to the anatomical and the physiological CHD
classification. No significant differences were seen in relation the anatomical classification and the
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different sections of the WHOQoL-Bref questionnaire. However, from a physiological classification CHD
patient in Stages C and D had significant lower physical domain scores than patients in the Stage A (p <
0.05). However, no significant differences were seen in the psychological, social relationships and
environmental domains according to the physiological stages although there was a tendency to have
lower psychological scores among CHD patients with more advanced physiological stages (p = 0.060).
Similarly, although no significant difference was seen in the stand-alone question related to the rated
QOL according to the anatomical and physiological classification, CHD patients with a Stage C and D
physiological classification had a significant poorer satisfaction with their health.

Table 2 shows the relation between the demographic, clinical and different physiological variables and the
dichotomized rated QoL question. Also, heart failure needing hospitalization, arterial thrombotic events (stroke
and myocardial infarction), being under oral anticoagulation or loop diuretic treatment, living with a pacemaker
or an implantable cardioverter defibrillator (ICD) or having a cardiac valve prosthesis (metallic or biological)
were included in the analysis. In it being older, with overweight, smoker, having a lower educational level,
being married/cohabit, having a worse NYHA functional class, having ventricular dysfunction, being under
diuretic treatment or hypoxemic were associated with a poorer overall QoL.

Meanwhile, the binary logistic regression analysis (Table 3) shows that having a higher educational level
was a protective factor while being married or cohabit was a risk factor for having a worse rated QoL. The
ventricular dysfunction and being under diuretic treatment variables were not included within the model due
to the association between them and a worse NYHA functional class. On the other hand, the binary logistic
regression analysis, showed having a worse functional class (NYHA ≥ 2) was a risk factor for having a
greater dissatisfaction with health.

Table 1: WHOQoL-Bref questionnaire results in CHD patients, according to their anatomical and physiological
classification, and in the control group

Congenital Heart Disease Defects

WHOQoL-Bref questionnaire Anatomical classification p Physiological classification p Total

Mild Moderate Great Stage A Stage B Stage C Stage D

Number or patients 44 115 32 69 27 84 11 191

Age, years 29 ± 15 32 ± 13 30 ± 10 0.325 28 ± 12 27 ± 11 34 ± 14 38 ± 13 0.006 31 ± 13

Sex (male), n 28 (63) 65 (56) 20 (62) 0.656 42 (61) 17 (63) 47 (56) 7 (64) 0.875 113 (59)

Stand-alone questions

Rated QoL 0.687 0.186

Very poor/poor, n 4 (9) 14 (12) 5 (16) 7 (10) 1 (4) 12 (14) 3 (27) 23 (12)

Normal/good/very good, n 40 (91) 101 (88) 27 (84) 62 (90) 26 (96) 72 (86) 8 (73) 168 (88)

Satisfaction with Health 0.486 0.001

Very poor/poor, n 5 (11) 21 (18) 4 (12) 5 (7) 1 (4) 19 (23) 5 (46) 30 (16)

Normal/good/very good, n 39 (89) 94 (82) 28 (88) 64 (93) 26 (96) 65 (77) 6 (54) 161 (84)

Domain scores (0–100 scale)

Physical 72 ± 17 70 ± 18 65 ± 20 0.298 75 ± 16 72 ± 12 66 ± 21 57 ± 15 0.003 70 ± 18

Psychological 72 ± 16 70 ± 17 65 ± 17 0.249 74 ± 16 72 ± 14 67 ± 19 65 ± 16 0.060 70 ± 17

Social relationships 67 ± 22 71 ± 21 68 ± 18 0.603 72 ± 22 66 ± 17 70 ± 20 57 ± 27 0.207 69 ± 21

Environmental 68 ± 15 67 ± 16 67 ± 16 0.926 69 ± 15 71 ± 14 66 ± 16 61 ± 18 0.265 67 ± 16
Note: QoL: quality of life, CHD: congenital heart disease, n: number of patients. The data are expressed as mean and standard deviation and number
and percentages in brackets.
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Table 2: Clinical and physiological variables and the rated quality of life stand-alone question of theWHOQoL-
Bref questionnaire

Rated QoL¶

Poor QoL* Good QoL** p

Number of patients 23 168

Age, years 36 ± 14 31 ± 13 0.044

Sex, male 10 (43) 103 (61) 0.103

BMI, kg/m2 27 ± 6 24 ± 5 0.037

Arterial hypertension, n 1 (4) 16 (9) 0.699

Diabetes mellitus, n 2 (9) 5 (3) 0.200

Dyslipidemia, n 1 (4) 8 (5) 1.000

Smoking, n 4 (17) 8 (5) 0.041

Educational levels, n 0.018

None and primary 11 (48) 41 (26)

Medium and university 12 (52) 126 (75)

Marital status, n 0.009

Single, divorced, separated and widower 16 (70) 149 (90)

Married and cohabit, 7 (30) 18 (11)

Previous cardiac procedures, n 0.073

None or percutaneous treatment 4 (17) 61 (36)

Cardiac surgery in infancy or adulthood 19 (83) 107 (64)

Previous cardiac surgeries, n 1 (1–2) 1 (0–1) 0.035

Variables of the physiological classification§

NYHA functional class (≥ 2), n 9 (39) 27 (16) 0.008

Arrhythmias (with treatment or refractory), n 5 (22) 27 (16) 0.495

Valve disease (moderate or severe), n 12 (52) 58 (35) 0.104

Ventricular dysfunction (moderate or severe), n 5 (22) 7 (4) 0.001

Shunt (hemodynamically significant), n 2 (9) 9 (5) 0.625

Venous or arterial stenosis, n 2 (9) 5 (3) 0.200

Aortic enlargement (moderate or severe), n 0 (0) 4 (2) 1.000

Hypoxemia (mild to severe), n 5 (22) 8 (5) 0.002

Arterial pulmonary hypertension (mild to severe), n 2 (9) 8 (5) 0.344

Eisenmenger syndrome, n 0 (0) 4 (2) 1.000

End organ dysfunction, n 0 (0) 3 (2) 1.000

Other clinical variables

Heart failure needing hospitalization, n 2 (9) 3 (2) 0.111

Arterial thrombotic events, n 0 (0) 4 (2) 1.000
(Continued)
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4 Discussion

Like other patients with chronic illnesses, CHD with repaired or unrepaired defects continue to face
physical, psychosocial, social and environmental challenges as they grow up [10]. In fact, numerous
factors may affect them such as impaired peer relationships, family overprotection, sports activity
restriction, delayed progression into independent adulthood, discrimination and bullying or the feeling of
being different from healthy people [11–14].

In the last years, a large number of QoL studies have been published and the overall conclusion is that
the QoL of adults with CHD is good. People with CHD can even have a better QoL than their healthy peers if
QoL is measured holistically in terms of satisfaction with life. However, when QoL is measured in terms of
physical functioning, patients with complex CHD defects tend to do worse than patients with moderate or
mild defects and healthy individuals [5].

Table 2 (continued).

Rated QoL¶

Poor QoL* Good QoL** p

Oral anticoagulation, n 5 (22) 18 (11) 0.128

Loop diuretics, n 7 (30) 10 (6) <0.001

Pacemaker or ICD, n 4 (17) 10 (6) 0.071

Valve prosthesis (mechanical or biological), n 1 (4) 7 (4) 0.628
Note: n: number of patients, NYHA: New York Heart Association, ICD: implantable cardioverter-defibrillator. ¶the stand-alone
question of the WHOQoL-Bref questionnaire related to the rated QoL is dichotomized in *very poor/poor and **neither poor nor
good/good/very good overall QoL. §physiological variables according to the latest AHA/ACC guidelines. The data are expressed as
mean and standard deviation, median and quartiles (25–75) or number and percentages in brackets.

Table 3: Binary logistic regression analyses of congenital heart disease patients according to the overall QoL
and satisfaction with health

Overall QoL OR (crude) (95% CI) p OR (adjusted) (95% CI) p

Age, years 0.97 (0.94–1.00) 0.048 0.99 (0.95–1.02) 0.546

Smoking, yes 4.21 (1.16–15.31) 0.029 2.23 (0.52–9.61) 0.280

Educational levels, high* 0.35 (0.14–0.86) 0.023 0.32 (0.12–0.87) 0.026

Marital status, married¶ 3.62 (1.31–9.98) 0.013 3.46 (1.13–10.63) 0.030

NYHA class, ≥ 2 3.35 (1.32–8.53) 0.011 1.82 (0.49–7.09) 0.350

Hypoxemia, yes 5.56 (1.60–18.79) 0.006 3.16 (0.59–17.01) 0.180

Satisfaction with Health OR (crude) (95% CI) p OR (adjusted) (95% CI) p

Age, years 0.97 (0.94–0.99) 0.024 0.98 (0.95–1.01) 0.178

Smoking, yes 1.88 (0.45–7.38) 0.368 – –

Educational levels, high* 0.50 (0.22–0.13) 0.950 – –

Marital status, married¶ 1.40 (0.48–4.67) 0.537 – –

NYHA class, ≥ 2 4.59 (1.96–10.70) <0.001 3.44 (1.20–9.81) 0.021

Hypoxemia, yes 3.82 (1.16–12.6) 0.028 1.34 (0.32–5.55) 0.699
Note: *Medium and university educational level, ¶ Married and cohabit marital status, QoL: Quality of life, NYHA: New York Heart
Association.
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Recently, the AHA/ACC have released guidelines that classify CHD patients depending on anatomical
defects and physiological situation since the latter seem to give extra information related to morbidity,
prognosis or even QoL. Nonetheless, in our series we did not find significant differences between CHD
patients and QoL according to their anatomical or physiological classification with the exception of the
physical domain for the latter. This may be because some of the physiological variables such as having
valvular disease, aortic enlargement or venous or arterial stenosis that classify patients as Stage C or D do
not necessarily correlate with their clinical condition and therefore neither with their QoL. Moreover,
inconsistent findings have been observed regarding the relationship between QoL and disease severity
[15–17], severity of residual lesions [15,17] or cyanosis [17] indicating that symptoms experienced by
patients may be more important contributory factors to QoL than defect complexity itself [18,19]. In this
context, several years ago, Ganiats et al. [20] indicated that the NYHA classification was not a sensitive
measure of QoL. In fact, although the NYHA provides insights in patients’ functional status, it may result
in misleading findings in QoL. Actually, in our series it was shown that NYHA functional class was a
predictive factor of health satisfaction but not of the rated QoL. These same conclusions reached Lane
et al. [21] who found no statistically significant differences in the QoL parameters between surgically
palliated and medically treated CHD patients, except for a poorer physical functioning among the former.
They concluded that perhaps patients who have undergone palliative surgery have adjusted to and learnt
to cope with their health problems and limitations and thus do not experience a poorer QoL compared to
other CHD patients. In fact, having lived their whole life with a severe chronic disease, which has
remained stable for most of the time in most cases, may have changed CHD patient’s expectations [22].
Similarly, Antonovsky [23] showed how a “sense of coherence” or way of making sense of the world, is
a major factor in determining how well a person manages stress and stays healthy.

In regards to the marital status, previous research on mental health by age group has shown that the
mental health of single people was better than that of married people in individuals younger than 30 years
of age. Moreover, in the analysis by age group, the QoL of married men under the age of 30 years was
lower than that of single men [24]. In fact, whereas QoL remains stable in patients with simple and
moderate disease, patients with complex CHD are vulnerable for QoL deterioration, particularly beyond
their third decade of life [25]. On the other hand, although there are still numerous questions and gaps
remaining, the case for the positive effects of educational attainment on quality of life is in the balance
very convincing [26].

Although we think that our series reflects the reality that exists in most CHD units there are limitations in
our study that may impact our findings. Firstly, we did not look for other factors which may affect QoL such
as morbidity problems or psychological factors. In fact, there has been a set of new factors that have been
reported to have predictive value for QoL in CHD, such as dispositional orientation [27–29], self-efficacy
[30], empowerment [31], illness perception [32], personality [33,34] and loneliness [35]. Secondly, we
did not determine the economic level reached in the study subjects or the influence of parental hardships
(employment, etc) on the family [36]. Thirdly, it should be noted that while there is an array of CHD
diagnosis, even the moderate diagnoses tended to be on the simple side (e.g., coarctation of the aorta or
valvular pulmonary stenosis). Finally, the small number of CHD patients in the physiological Stage D
may have led to a lack of significance in three of the four domains of the WHOQoL-Bref survey,
especially when CHD patients with worse physiological stages had lower domain scores.

We think that some of the variables chosen in the latest American guidelines for adult patients with
CHD, such as dilatation of the aorta, the existence of residual shunts, venous stenosis or moderate valve
lesions, do not have to lead to a worse physiological classification and therefore to a worse QoL. On the
contrary, variables such as a worse NYHA functional class, ventricular dysfunction or being under
diuretic treatment usually correlates with a more advanced CHD, a worse prognosis, and a greater
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dissatisfaction with health. Nonetheless, larger studies, with patients in a worse functional class, will be
necessary to resolve the usefulness of this new classification in determining QoL in CHD patients.

In conclusion, in our series no significant differences were seen in the WHOQoL-Bref questionnaire
among CHD patients depending on their anatomical and physiological complexity according to the latest
AHA/ACC guidelines for the management of adults with CHD with the exception of the physical domain
and satisfaction with health in patients with more advanced physiological stages.
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