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Abstract
Objective  Inconsistencies have been reported in 
health-related quality of life (HRQOL) in postoperative 
congenital heart disease (CHD). Despite the need for 
lifelong care due for residual symptoms, only a few 
studies have explored cardiac-related HRQOL but none 
in lower middle-income countries (LMIC). This study 
therefore addresses the gap by exploring HRQOL and its 
associated predictors in postoperative CHD in Pakistan.
Outcome measures  General and cardiac-related 
HRQOL, associated predictors.
Methods  This cross-sectional study recruited patients 
with CHD and age-matched healthy siblings as controls 
(n=129 each) at a single centre in Pakistan. Patients and 
their siblings completed HQROL surveys (PedsQL 4.0 
Generic Core, PedsQL Cognitive Functioning). Patients 
only completed PedsQL 3.0 Cardiac module. Generalised 
linear models identified predictors.
Results  The sample mean age was 8.84±3.87 years 
and 70% were below the poverty line for an LMIC. The 
majority (68%) had their first surgery after 1 year of 
age and were interviewed at a mean 4.08±1.91 years 
postoperatively.  Patients with CHD had lower HRQOL in 
all domains compared with their age-matched siblings, 
with the biggest differences for total HRQOL (effect size, 
d=−1.35). Patients with complex CHD had lower HRQOL 
compared with simple to moderate CHDs in cardiac-
related HRQOL. The lowest scores were for treatment 
problems (effect size, d=−0.91). HRQOL was worse for 
patients who were on cardiac medications, had complex 
CHD, longer cardiopulmonary bypass time, re-operations 
and were female.
Conclusions  HRQOL issues persist in postoperative 
patients with CHD in LMIC, Pakistan. Solutions are 
needed to address poor HRQOL and lifelong concerns of 
patients and their parents.

Introduction
While advances in congenital heart disease (CHD) 
surgical techniques and operative care have 
decreased postoperative (postop) mortality and 
improved health-related quality of life (HRQOL), 
often residual issues can have long-term nega-
tive effects.1 HRQOL is an important outcome 
for patients and families and both a predictor of 

mortality and hospitalisation as well as an indicator 
of future resource allocation requirements.2 

HRQOL in CHD compared with healthy 
controls has been reported; however, there have 
been inconsistencies in the findings. For instance, 
impaired HRQOL has been reported in phys-
ical,3 4 emotional,5 school,5 6 cognitive,7 psycholog-
ical8 domains and overall HRQOL,5 whereas other 
reports indicate equal or even better HRQOL in 
these domains.6 9–11 Importantly, the  cardiac state 
of patients with CHD influences HRQOL,4 7 8 yet 
few papers focus on cardiac-specific HRQOL. A 
recent meta-analysis reported lower cardiac-related 
HRQOL in CHD, particularly in complex CHD 
compared with moderate and simple severity.12

The role of resources in HRQOL outcomes for 
patients with CHD should not be ignored, and 
as the majority of research has been conducted 

What is already known on this topic?

►► Benefits of surgery for patients with congenital 
heart disease (CHD) are not fully realised in 
health-related quality of life (HRQOL) compared 
with unaffected children and adolescents.

►► It is unclear whether HRQOL outcomes are 
similar in lower middle-income countries 
(LMIC), considering the differences in the 
available resources.

What this study adds?

►► This is the first study from an LMIC to explore 
both general and cardiac-related HRQOL and its 
associated predictors in surgical children and 
adolescents with CHD.

►► Both general and cardiac HRQOL are poor in 
surgical patients with CHD compared with age-
matched healthy siblings in Pakistan and worse 
outcomes are associated with clinical and 
sociodemographic factors.

►► HRQOL assessment should be part of clinical 
assessment of CHD surgical outcomes 
particularly in LMIC.
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in high-income countries (HIC), this is an important deficit.12 
Given the differences in culture, education, sociodemographics 
and the availability of healthcare services, the results for HIC 
may not apply to lower middle-income countries (LMIC). 
Despite the huge burden of CHD in LMIC, there is dearth of 
data from this region.12 This study was conducted in Pakistan 
and aimed to compare HRQOL in post-op patients with CHD 
to their age-matched healthy sibling and identify the associated 
predictors (preoperative, intraoperative, postop and postdis-
charge, sociodemographics) of HRQOL in these patients.

Methods
The study protocol has been published13 and an overview is 
provided below. The study adhered to the ethical guidelines of 
the 1975 Declaration of Helsinki.

Study design
The study used a cross-sectional study design to compare HRQOL 
between patients with CHD and their age-matched siblings, and 
between CHD severities for cardiac-specific HRQOL in patients 
with CHD. The Wilson and Cleary model (see online  supple-
mentary figure 1) provided a guiding framework for this study.14

Study setting
The study was conducted at The Aga Khan University Hospital, 
Pakistan, which is a 1400 bed tertiary care hospital. The 
facility has patient representation from all the states of Pakistan 
including both urban and rural populations. Paediatric cardiac 
surgery was first established in 2008 using a multidisciplinary 
team including surgeon, intensivist, cardiologist, nurse and phys-
iotherapist. Approximately 40 CHD surgeries (simple, moderate 
and complex severities) are performed per month. CHD has been 
categorised for the study based on severity as simple, moderate 
and complex severity.15 For example, repaired secundum or 
sinus venosus atrial septal defect without residua is classified 
as simple, coarctation of the aorta and tetralogy of Fallot as 
moderate and Fontan procedure and transposition of the great 
arteries as complex CHD severity15 16 (see online supplementary 
appendix A).

Subjects
Patients were eligible for the study if they had CHD surgery at 
the study site from the introduction of surgery in June 2008 
to July 2015, were at least 1 year postsurgery and were able 
to understand English and/or Urdu. Patients were excluded if, 
in addition to CHD, they had any chromosomal abnormality 
due to the potential confounding influence on HRQOL.10 An 
age-matched healthy sibling was used as control for each patient 
with CHD enrolled to adjust for potential genetic and sociode-
mographic confounders, consistent with previous work in the 
area.17 As family size in Pakistan is typically four to five chil-
dren, who often accompany patients to clinic visits, recruiting 
age-matched siblings was very effective. Siblings within the 
closest age possible and a maximum range of 2–3 years of the 
patient’s age were recruited as controls.18

Sample size was calculated to be a minimum of 95 per group 
based on a small Cohen’s d effect size (0.2) in HRQOL between 
the patient with CHD and their age-matched sibling, a power of 
0.8, a probability of 0.05 and 11 predictors.19

Procedure
A stratified random sample was identified based on the patients’ 
representation from each surgical year since the study site 

initiated its paediatric cardiac surgery in 2008 till the study’s data 
collection period, that  is, 2015 (~75 patients/year, 600/1050 
eligible patients). Patients, their age-matched healthy siblings 
and parents were sent study invitations and a follow-up phone 
call (see online supplementary figure 2). Of the 600 invitations, 
310 were returned, 38 refused and 252 patients were recruited. 
This paper focuses on the HRQOL of patients aged 2–18 years 
(n=129), their age-matched siblings (n=129) and parents.

Data collection
Health-related quality of life
Informed consent was obtained from parents and assent from 
patients (aged 5–18 years). The PedsQL questionnaire was used 
to explore HRQOL in surgical patients with CHD. This ques-
tionnaire focusses on the domains identified for this study, have 
been widely used in research studies,6 10 18 20–23 have well-estab-
lished validity and reliability24 and are age specific.

General HRQOL was assessed through PedsQL 4.0 Generic 
Core Scale, which has 23 items and focusses on domains of phys-
ical, emotional, social and school functioning (see online supple-
mentary appendix B). The PedsQL Cognitive Functioning Scale 
was used to explore cognitive functioning and has six items. 
Disease-specific HRQOL was measured through the PedsQL 
3.0 Cardiac Module, which is a 27-item scale and includes heart 
and treatment problems, perceived physical appearance, treat-
ment anxiety, cognitive and communication problems. Patients 
were asked to provide scores for the HRQOL questions on their 
past one month’s condition, from zero to four with zero ‘never 
a problem’ and four ‘almost always a problem’. Responses were 
reverse scored and linearly transformed to 0–100 with higher 
scores indicating better HRQOL. Permission was sought from 
Mapi Research Trust to use the questionnaires, and translation 
into Pakistan’s national language of Urdu, abiding to the transla-
tion protocol.25 Parental responses substituted for children under 
5 years of age (n=22) and 20 children did not attend school so 
school functioning data were not completed.

We adopted a minimal clinically meaningful difference 
between CHD and control of 4.4 score points on the total 
HRQOL.26 The reliability of the questionnaires was found to be 
good for all domains (Cronbach’s α=0.825–0.937).

Clinical and sociodemographic variables
Sociodemographic data were collected using a checklist and 
included age, gender, socioeconomic background (World Bank’s 
poverty line definition of  US$≤2/day LMIC),27 educational 
status, occupation and family structure. Clinical data included 
current cardiac medications and New York Heart Association 
functional class. CHD diagnosis severity (simple, moderate, 
complex),15 age at diagnosis and surgery, type and number of 
surgical procedure, cardiopulmonary bypass time (CBT), Risk 
Adjustment for Congenital Heart Surgery (RACHS  1) score28 
and length of stay (LOS) were retrieved from the patient’s 
medical record.

Statistical analysis
Data were analysed using the Statistical Package for Social 
Sciences (IBM SPSS Statistics 22). Means and SD and/or median 
and IQR were calculated for continuous variables and frequen-
cies were calculated for categorical variables. There were no 
missing data.

Differences in HRQOL between patients with CHD and their 
age-matched siblings were calculated using two-sided paired 
t-tests with a p value of <0.05 as statistically significant. Effect 
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size was calculated using Cohen’s d to identify the magnitude 
of HRQOL difference on PedsQL questionnaires. A Cohen’s d 
of 0.2 was considered small, 0.5 as medium and 0.8 as a large 
effect size.29

Generalised linear models (GLM) were used to explore the 
relationship between general and cardiac-specific HRQOL 
scores and clinical/sociodemographic variables. Differences 
in mean scores between patients with CHD and siblings were 
calculated for each domain of HRQOL and were included as a 
dependent variable in the model. A separate model was created 
for cardiac-specific HRQOL domains. A total of 11 indepen-
dent variables identified in the literature were selected to include 
in models for both general as well as cardiac-related HRQOL 
and included age at surgery, CBT, LOS, number of operations, 
RACHS scale, current cardiac medications, gender, parental 
education, socioeconomic background and family structure. 
Linearity, homoscedasticity (validating homogeneity of variance 
using scatter plots of residuals and predictors, with the assump-
tion that all the data points are close to the regression line), multi-
collinearity and normality of residuals were checked to ensure 
the data met the GLM required assumptions.30 If the graphs 
tended to form a funnel-shape at the higher end of the predicted 
values, it was an indicator of heteroscedasticity (unequal vari-
ance across the different levels of the independent variables). 
Therefore, weighted GLM analysis was performed based on 
the assumption that by adding the weights (least square of the 
variance), homoscedasticity variance of the predicting variables 
will be achieved across the regression line.31 A weighted GLM 
analysis was conducted to address the heteroscedasticity for total 
HRQOL, all GLM models were found to be plausible for all the 
domains.

Results
Patients with CHD had a mean age of 8.84±3.87 years and were 
more often male (n=87, 67%) (table 1). The majority (n=106, 
82%) of participants were from Karachi, which is Pakistan’s most 
populous city. Most patients (n=74, 57%) lived in extended 
families and half of the patients’ parents had high school educa-
tion. The majority of families (n=90, 70%) were living below 
the poverty line for LMIC.

Most patients with CHD (n=85, 66%) had moderate CHD 
severity and about a third (n=36, 28%) had complex CHD15 
(table 1). The majority of the patients (n=107, 83%) were diag-
nosed by 1 year of age and mean follow-up postsurgery was 
4.08±1.91 years.

General HRQOL scores were significantly lower in the CHD 
cohort compared with their healthy siblings across all domains 
(table 2). There was a clinically meaningful difference of 12.81 
points26 in total HRQOL between the groups, with signifi-
cantly lower HRQOL for patients with CHD in total (effect 
size, d=−1.35), emotional (effect size, d=−1.29), psychosocial 
(effect size d=−1.28), physical (effect size, d=−1.10), school 
functioning (effect size d=−0.96), social (effect size, d=−0.48) 
and cognitive (effect size, d=−0.47) functioning. HRQOL was 
significantly lower in complex versus simple-to-moderate CHD 
in cardiac-specific HRQOL in cardiac-related treatment (effect 
size, d=−0.91), heart problems (effect size, d=−0.66) and 
communication problems (effect size, d=−0.46) (table 3).

The significant independent predictors for HRQOL in surgical 
patients with CHD are detailed in table 4 for general and table 5 
for cardiac-related HRQOL. Prescription of cardiac medica-
tions was a strong predictor of worse HRQOL across almost all 
domains including physical (B −12.67, 95% CI −4.01 to –21.32), 

emotional (B −10.88, 95% CI −1.87 to –19.90), psychosocial 
(B −6.32, 95% CI −0.48 to –12.17), total HRQOL (B −8.03, 
95% CI −2.17 to –13.89), heart problem (B −10.34, 95% CI 
−1.93  to  –18.75) and cognitive problem (B −7.66, 95%  CI 
−0.16 to –15.17). However, patients prescribed cardiac medi-
cations had lesser communication problems (B 20.91, 95% CI 
38.52 to 3.30). Patients with complex CHD had lower HRQOL 

Table 1  Sociodemographic and clinical characteristics of surgical 
pateints with CHD 

n (129) %

Gender

 � Male 87 67

Age groups (years)

 � <4 12 9

 � 5–9 67 52

 � 10–15 43 33

 � 16–18 7 6

Education

Currently studying

 � Preschool 28 22

 � Primary (grade 1–5) 52 40

 � High school (grade 6–12) 26 20

Currently not studying 20 16

Completed: high school (grade 12) 3 2

Residential place: Karachi 106 82

Income: below poverty line (LMIC) 90 70

Family structure

 � Nuclear 55 43

 � Extended 74 57

Parental education

 � At least one parent completed high education 64 50

 � At least one parent completed University 65 50

CHD severity

 � Simple 8 6

 � Moderate 85 66

 � Complex 36 28

CHD categorisation

 � Biventricle 123 95.34

 � Single ventricle 6 4.65

Number of surgeries

 � 1 109 85

 � ≥2 20 15

Cardiac prognostic severity

 � RACHS 1 8 7

 � RACHS 2 92 71

 � RACHS ≥3 29 22

Age at diagnosis (years)

 � ≤1 107 83

 � >1 22 17

Age at first surgery (years)

 � ≤1 41 32

 � >1 88 68

NYHA I 120 93

Cardiac medications* 27 21

Mean±SD

Current age (years) 8.84±3.87

Time since last surgery (years) 4.08±1.91

Cardiopulmonary bypass time (min) 110.14±50.71

Length of stay postsurgery (days) 6.74±3.26

*Medications alone or in combination include ACE inhibitors, β-blocker, anticoagulant.
CHD, congenital heart disease; NYHA, New York Heart Association; RACHS, risk adjustment for 
congenital heart surgery.
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in physical functioning (B −9.03, 95%  CI −17.59  to  –0.47) 
and perceived physical appearance (B −16.92, 95%  CI 
−31.67  to  –2.18). Longer CPBT was associated with lower 
HRQOL in perceived physical appearance (B −0.12, 95%  CI 
−0.23 to –0.01). Patients who had multiple surgical procedures 
had lower HRQOL for heart problems (B −10.60, 95%  CI 
−20.17 to –1.09) and female patients had lower physical func-
tioning (−7.74, 95% CI −14.57 to –0.91).

Discussion
This is the first study conducted in an LMIC comparing young 
postoperative patients with CHD with their age-matched siblings 
in general and cardiac-specific HRQOL. This study found 
that HRQOL was substantially lower in surgical patients with 
CHD in all domains compared with their age-matched healthy 
siblings, particularly for emotional, psychosocial, physical 
and school functioning. Disease severity was important. More 
complex CHD was associated with significantly lower cardi-
ac-specific HRQOL, especially for heart and treatment-related 
problems. Also, surrogate markers like cardiac medications and 
longer CBT were important as more complex disease had worse 
HRQOL, even when many contextual and clinical variables were 
taken into account.

Poor HRQOL following CHD surgery in children and adoles-
cents relative to healthy controls in LMIC is an important finding 
and is similar to the preponderance of reports from HIC.5 23 32–34 
However, the findings are not consistent with a small group of 
studies.10 11 33 These studies either focused on simple or moderate 
CHD,10 11 had patients with early CHD surgery33 or had a longer 
follow-up period.11 33 Early surgery is known to produce better 
outcomes as it prevents physiological compromise and cardiac 
remodelling.35 Moreover, patients may learn to cope and adapt 
to their disease over a longer follow-up time.36

The study findings highlight that the lowest HRQOL occurred 
in emotional functioning, which is a relatively universal issue 
across cultural and resource contexts.5 6 9 18 20–22 32 This consis-
tency suggests that the impact of CHD for children and adoles-
cents has important emotional consequences, most likely related 
to the physiological and neurobiological changes that occur 
during this phase of life that influence emotional, cognitive and 
behavioural states.37 Adolescents are developing their self-con-
cept and self-image when their symptoms may be visible and 
influential.

Female patients had worse outcomes, identifying an important 
group to target for intervention. Potential explanations for 
worse physical function in female include parent’s tendency to 
overprotect children with chronic illness, which is then associ-
ated with poor HRQOL in children and adolescents.38 In a patri-
archal society like Pakistan, parents are even more protective 
towards females which may lead to poor physical functioning. 
Furthermore, the CHD surgical scar may be more of an issue 
given the social expectations for a female in Pakistani society and 
has not been reported by studies conducted in HIC.39

Our study highlights the important role of clinical factors in 
HRQOL. All clinical predictors associated with lower HRQOL 
in our study were indicators of worse health and have been 
reported by others.9 18 20 23 33 These factors have been proven 
to be counterbalanced by early detection, clinical management, 
preoperative, perioperative and postop care.40 However, in 
LMIC the resources available to address the needs of this popu-
lation are scarce. In addition to the patient’s personal profile, 
healthcare system and gross domestic product (country profile) 
have also been identified as strong predictors of HRQOL in 
patients with CHD.41

Considering the resource constraints in LMIC countries like 
Pakistan, HRQOL monitoring is critical as part of regular clinic 

Table 2  General HRQOL in surgical patients with CHD vs age-matched siblings

Domains

Patients with CHD (n=129) Siblings (n=129)

Cohen’s dMean±SD 95% CI Mean±SD 95% CI

Physical* 83.57±19.50 80.57 to 86.97 98.95±3.28 98.38 to 99.52 −1.10

Emotional* 73.91±17.32 70.89 to 76.93 92.65±11.18 90.69 to 94.57 −1.29

Social* 95.11±10.80 93.20 to 96.95 99.14±4.65 98.33 to 99.95 −0.48

School* 86.23±18.08 83.27 to 90.12 98.81±3.32 97.73 to 99.36 −0.96

Psychosocial* 84.88±12.11 82.91 to 87.12 96.73±4.94 95.85 to 97.58 −1.28

Total HRQOL* 84.49±12.72 82.43 to 86.85 97.30±4.05 96.58 to 98.00 −1.35

Cognitive* 90.49±18.41 87.37 to 93.76 97.36±8.68 95.87 to 98.89 −0.47

*P<0.05.
CHD, congenital heart disease; HRQOL, health-related quality of life.

Table 3  Cardiac-related HRQOL in surgical patients with CHD

Domains

Complex CHD Simple-to-moderate CHD

Cohen’s dMean±SD 95% CI Mean±SD 95% CI

Heart problem* 74.206±22.37 66.63 to 81.77 87.211±15.97 83.92 to 90.50 −0.66

Treatment problem* 89.56±14.46 82.58 to 96.53 99.09±3.01 97.06 to 101.11 −0.91

Perceived physical 
appearance 76.904±36.94 64.21 to 89.59 86.51±26.56 80.97 to 92.04 −0.29

Treatment anxiety 69.96±37.16 57.39 to 82.54 80.30±30.72 73.98 to 86.63 −0.30

Cognitive problem 91.33±15.30 86.15 to 96.51 94.40±14.47 91.42 to 97.38 −0.20

Communication problem* 53.8±38.63 40.53 to 67.08 70.78±33.68 63.85 to 77.72 −0.46

*P<0.05.
CHD, congenital heart disease; HRQOL, health-related quality of life. 
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assessments, allowing patients with CHD and parents, partic-
ularly those at high  risk of poor HRQOL, to collaborate in 
the development of patient-centred care plans and early inter-
ventions. Since more children with CHD now survive to late 
adulthood,1 understanding parental concerns and issues will 
assist paediatric cardiologists and cardiac surgeons and associ-
ated multidisciplinary teams to support structured educational 
programmes and counselling for patients and parents to assist 
with realistic expectations, early nutrition, expected issues and 
early referrals following surgery. In addition, HRQOL provides 
a good benchmark for assessing the benefit of surgical and other 
therapeutic interventions, and reveals where the best patient-sen-
sitive gains can be made.

The majority of our study participants were students and 
therefore school may be an important platform for intervention 
to improve HRQOL. The school health nurse model can be an 
efficient strategy in Pakistan as it has been shown to improve 
health condition management, promote mental health and 
leads to enhanced academic performance.42 Moreover, teachers 
can also be trained as health promoters who can address the 
health-specific needs of their students who have had CHD 
surgery in supporting their education and learning.

Strengths and limitations
A major strength of this study is that the study compared 
HRQOL in surgical patients with CHD with age-matched 
healthy siblings, controlling for several potential confounders 

that is, genetic, sociodemographic, familial and environmental. 
Second, this is one of the first HRQOL studies in LMIC setting 
and allows us to consider HRQOL in surgical patients with CHD 
in a resource-constrained environment.

Several limitations should be considered while interpreting 
the study findings. This was a single-centre study conducted in a 
private hospital; the sociodemographic profile of patients might 
differ from a public setting. Second, this cross-sectional study used 
a convenience sample of eligible patients willing to come for study 
interviews, there is a possibility of missing patients with particular 
CHD diagnoses. Third, this is the first time the PedsQL was used 
in this setting. Despite strictly abiding by the Mapi Research trans-
lation protocol (based on American Association of Orthopaedic 
Surgeons guidelines) for ensuring the accurate contextual transla-
tion, there could be a possible cross-culture bias.

Future research should focus on developing a HRQOL ques-
tionnaire, which is appropriate to the context of Pakistani 
society and culture. A multi-centre longitudinal study should be 
conducted recruiting patients from different parts of Pakistan 
and broader socio-demographic backgrounds to increase the 
generalisability of our findings.

Conclusion
HRQOL was poor in postop patients with CHD in Pakistan in 
comparison to their age-matched healthy siblings. Patients with 
complex CHD had worse cardiac-related HRQOL compared 

Table 5  Predictors of cardiac-related HRQOL in surgical patients with CHD

Variables

HRQOL domains

Heart problem
Treatment 
problem

Physical 
appearance Treatment anxiety Cognitive problem

Communication 
problem

B (SE) B (SE) B (SE) B (SE) B (SE) B (SE)

95% CI (lower to upper)

Sociodemographics Income 2.85 (4.03) 11.00 (6.81) 7.57 (7.27) 10.88 (7.54) 2.78 (3.59) 0.28 (8.49)

−5.13 to 10.83 −3.50 to 25.52 −6.83 to 21.98 −4.05 to 25.82 −4.33 to 9.90 −16.53 to 17.10

 � Parental 
education

0.75 (3.71) −1.00 (6.51) −6.25 (6.73) −10.82 (6.95) 3.00 (3.31) 5.36 (7.82)

6.62 to 8.11 −14.88 to 12.88 −19.60 to 7.09 −24.58 to 2.94 −3.56 to 9.56 −10.12 to 20.85

 � Family structure −0.27 (3.25) 1.79 (6.68) 9.88 (5.80) 6.74 (6.09) −0.45 (2.90) 0.71 (6.80)

−6.71 to 6.18 −12.44 to 16.02 −1.61 to 21.38 −5.32 to 18.80 −6.20 to 5.30 −12.76 to 14.18

Gender −1.23 (3.35) 0.28 (5.42) −9.11 (5.8) 0.71 (6.27) 3.13 (2.99) −5.35 (7.02)

−7.87 to 5.41 −11.28 to 11.84 −20.95 to 2.74 −11.70 to 13.13 −2.79 to 9.05 −19.26 to 8.56

Clinical/surgical CBT −0.05 (0.03) 0.09 (0.07) −0.12* (0.06) −0.10 (0.06) −0.05 (0.03) 0.02 (0.07)

−0.11 to 0.02 0.06 to 0.23 −0.23 to–0.01 −0.22 to 0.02 −0.11 to 0.01 −0.11 to 0.16

 � Cardiac 
medications

−10.34* (−4.25) 3.51 (10.46) −2.43 (7.53) −10.47 (7.94) −7.67* (−3.79) 20.91* (8.89)

−1.93 to –18.75 −18.78 to 25.81 −17.35 to 12.48 −26.20 to 5.26 −0.17 to –15.17 38.52 to 3.30

 � RACHS score 5.76 (4.60) 9.38 (5.49) 10.44 (8.17) −13.62 (8.61) 1.20 (4.11) −12.92 (9.64)

−3.37 to 14.88 −2.33 to 21.08 −5.74 to 26.62 −30.68 to 3.44 −6.94 to 9.33 −32.02 to 6.19

 � Number of 
surgeries

−10.60* (−4.80) −4.33 (7.12) −0.30 (8.50) 2.75 (8.98) 1.90 (4.28) −4.07 (10.13)

−20.17 to –1.09 −19.51 to 10.85 −17.15 to 16.56 −15.05 to 20.55 −6.59 to 10.38 −24.14 to 15.99

 � Age at surgery 0.59 (3.61) −6.10 (6.56) −5.53 (6.42) 8.20 (6.76) 0.51 (3.22) 6.99 (7.56)

−6.57 to 7.75 −20.09 to 7.88 −18.27 to 7.19 −5.19 to 21.58 −5.87 to 6.89 −7.99 to 21.96

 � CHD severity −6.58 (4.20) −11.34 (6.12) −16.92* (7.44) −7.97 (7.86) −2.36 (3.75) −14.53 (8.78)

−14.90 to 1.75 −24.38 to 1.70 −31.67 to –2.18 −23.54 to 7.59 −9.79 to 5.06 −31.92 to 2.87

 � Length of stay −0.11 (0.50) −0.37 (0.91) 0.45 (0.90) 0.24 (0.94) 0.37 (0.45) 0.45 (1.05)

−1.10 to 0.88 −2.31 to 1.58 −1.34 to 2.24 −1.63 to 2.10 −0.52 to 1.26 −1.63 to 2.54

*P<0.05.
B, unstandardised coefficient; CHD, congenital heart disease; CPB, cardiopulmonary bypass time; HRQOL, health-related quality of life; RACHS, risk adjustment for congenital 
heart surgery. 
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with simple-to-moderate CHD. HRQOL screening would be an 
important adjunct to routine care to highlight areas for intervention.
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