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Abstract 

Objective  This study aimed to explore changes in health-related quality of life in children with congenital heart 
disease from pre-surgery to 6 months after surgery.

Methods  A total of 87 children aged 2–12 years who underwent cardiac surgery in a provincial hospital in China 
from January 2021 to June 2021 were selected. After 6 months, the quality of life of all children was retrospectively 
analyzed. The Chinese version of the Pediatric Quality of Life Inventory 4.0 Scale was used to assess the quality of life 
of children before and after surgery.

Results  Parents of 85 children and 33 children aged 5–12 years completed the questionnaires. After surgical treat‑
ment, the quality of life scores reported by parents of children of all ages were significantly higher than those before 
surgery, the P value < 0.05; the self-evaluated quality of life scores of children of different ages were significantly higher 
than those before surgery, the P value < 0.05.

Conclusion  Surgical treatment can improve the health-related quality of life of children with congenital heart 
disease.
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Introduction
The incidence of congenital heart disease (CHD) has 
remained high in recent years, and it has become the 
most common birth defect [1], becoming the leading 
cause of death and disability in infants and young chil-
dren. With the improvement of the diagnosis and treat-
ment technology of CHD and the success rate of cardiac 
surgery, surgical and interventional treatment can enable 
at least 85% of children with CHD to survive into adult-
hood [2]. In the traditional sense, mortality and cardiac 
function are used to evaluate the effectiveness of treat-
ment and rehabilitation. However, with the increasing 
understanding of health, people realize that the current 
indicators cannot fully evaluate the effectiveness of reha-
bilitation [3]. Quality of life assessment is a comprehen-
sive assessment of a person’s health in three aspects: 
physical, mental and social activities, and becomes an 
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important indicator to assess the physical and mental 
health of children. It reflects the children’s cognition and 
satisfaction with their current life conditions. A system-
atic review and meta-analysis showed that health-related 
quality of life was worse in postoperative patients with 
CHD versus healthy controls in all domains [4]. There-
fore, it is important to pay attention to the postoperative 
quality of life of children with CHD to understand their 
health level and to improve their quality of life.

Children with CHD have poorer blood transport and 
weaker gastrointestinal function due to heart insuf-
ficiency, resulting in impaired nutritional intake. At 
the same time, the energy consumption of these chil-
dren is greater than that of normal children of the same 
age, leading to insufficient nutritional supply and lag-
ging growth [5]. Postoperative activities of children are 
restricted, and postoperative wounds will also affect aes-
thetics, which can affect the future life and learning of the 
children. These also affect their quality of life to a certain 
extent. Studies have found that the overall postoperative 
quality of life of children with CHD is lower than that of 
children without CHD of the same age [6]. Therefore, it is 
worth paying special attention to the quality of life of this 
group of children. The purpose of this study is to investi-
gate changes in quality of life in children with CHD from 
pre-surgery to 6 months after surgery.

Information and methods
General information
The clinical data of 87 children with CHD who were 
admitted to our hospital from January 2021 to June 
2021 were collected, and the health-related quality of 
life before and after the operation was retrospectively 
analyzed. Eighty-five participants completed the study, 
including 52 aged 2–4 years, 21 aged 5–7 years, and 12 
aged 8–12 years. The inclusion criteria were as follows: 1. 
CHD was diagnosed and treated surgically; 2. postopera-
tive echocardiography showed satisfactory correction of 
cardiac malformations; 3. there were no serious compli-
cations in other organs during the perioperative period; 
4. the children and their parents had normal understand-
ing and expression skills; 5. the children and their parents 
agreed to participate in this study and signed an informed 
consent form. The exclusion criteria were as follows: 
1. serious complications and hemodynamic instability 
occurred during the perioperative period; 2. the children 
and their parents refused to participate in this study.

Methods
This was a retrospective study. All research procedures 
had been approved by the ethics committee of Fujian 
Medical University and were conducted in accordance 
with the Helsinki declaration. Participants and their 

parents would be informed of the research process in 
detail and informed consent was obtained from the par-
ents. Researchers collected relevant information of the 
children, such as gender, age, type of disease, and so on. 
On the day before surgery, researchers asked questions 
to family members and children aged 5–12 years to com-
plete children’ health-related quality of life scores. At the 
children’ follow-up visit 6 months after surgery, research-
ers again asked questions to the families and children 
aged 5–12  years to complete the health-related quality 
of life scores. The tool used to assess health-related qual-
ity of life was the Pediatric Quality of Life Inventory 4.0 
(PedsQL 4.0) scale. The PedsQL was completed in the 
waiting room or in the clinical examination room. The 
research team included 1 cardiac surgeon, 1 statistician, 
and 2 medical assistants.

Observation index
The Pediatric Quality of Life Inventory 4.0 Scale (Ped-
sQL4.0): it was a commonly used scale for measuring 
children’s quality of life, developed by the San Diego 
Children’s Hospital in California, USA. It was designed 
for children aged 2–18 years, and it was developed from 
a large number of healthy children and children with 
acute or chronic health conditions [7]. The PedsQL4.0 
questionnaire had four multidimensional scales: physical 
function (8 items), emotional function (5 items), social 
function (5 items) and school function (5 items). The 
three total scores were the total scale score (23 items), 
the total physical health score (8 items) and the total psy-
chosocial health score (15 items). The total score of each 
dimension was calculated as the sum of the scores of all 
questions in the dimension divided by the number of 
questions in that dimension, and the total score for the 
scale was calculated as the total score for all questions 
divided by the total number of questions. The scores for 
each dimension and the total scale score ranged from 0 
to 100. The better the quality of life, the higher the score. 
PedsQL™ only had a parent report questionnaire for chil-
dren aged 2–4 years, and the scales for other age groups 
included two scales: pediatric self-evaluation and parent 
report. Self-evaluation scales for children aged 8–18 and 
parent report scales both had a 5-point Likert scale from 
0 to 4 (0, never a problem; 1, almost never a problem; 
2, sometimes a problem; 3, usually a problem; 4, almost 
always a problem); the self-evaluation scale for younger 
children aged 5–7 used a simple 3-point scale from 0 
to 3 (0 = not a problem at all; 1 = sometimes a problem; 
3 = very difficult). For children aged 5–7  years, if they 
could respond verbally or by nodding or gesturing, they 
completed the scale with the help of their parents. After 
repeated evaluation and application, it had been proved 
that PedsQL4.0 had good reliability and validity [8]. It 
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had been widely translated into multiple languages and 
had been widely used in measuring the quality of life of 
children with CHD.

Sample size
The sample size was determined with PASS 15. 0. The 
alpha value was set at 0.05 and a power of 0.90. Based on 
the calculation, the resulting minimum sample size was 
74 patients. Considering a 15% drop rate, we included 87 
samples for the research.

Data collection
The researchers screened 87 eligible children for the 
study, and 2 of them refused to participate in the study. 
Parents of 85 children and 33 children aged 5–12  years 
completed the questionnaires before and 6 months after 
the operation.

Statistical analysis
SPSS 22.0 was used for statistical analysis in the study. 
Quantitative data were expressed as mean ± standard 
deviation, and a normal distribution test was carried out. 
The health-related quality of life scores before and after 
surgery did not follow a normal distribution according 
to a normality test. The Wilcoxon test was used to com-
pare the differences in quality of life scores before and 
after surgery. P < 0.05 indicated that the difference was 
significant.

Results
Table  1 showed the general information of all partici-
pants, such as age, gender, type of disease and so on. 
There were 39 cases of ventricular septal defect (VSD), 
25 cases of atrial septal defect (ASD), 13 cases of patent 
ductus arteriosus (PDA), and 8 cases of pulmonary valve 
stenosis (PS) in this study.

As shown in Table  2, it listed the health-related qual-
ity of life scores reported by parents of children in differ-
ent age groups. At 6 months after surgery, the scores of 
the four dimensions and the total score were significantly 
higher than those before the surgery, the P < 0.05.

As shown in Table 3, it listed the self-evaluated health-
related quality of life scores of children in different age 
groups. At 6 months after surgery, the scores of the four 
dimensions and the total score were significantly higher 
than those before the surgery, and the P < 0.05. There was 
no significant difference between the self-evaluated qual-
ity of life scores of children aged 5–7 years and those of 
children aged 8–12 years, but the scores of children aged 
5–7 years were slightly higher than those of children aged 
8–12 years.

Discussion
Quality of life is a multidimensional concept. The World 
Health Organization defines it as being based on the indi-
vidual’s value system, cultural background and one’s own 
subjective feelings about life, and affected by the indi-
vidual’s expectations, standards, goals, and attention [9]. 
In the "Research on the Quality of Life of Special Popu-
lations", the research on the quality of life of children is 
ranked fifth [10]. The quality of life of children with CHD 
is determined in a variety of ways, including the children’s 
psychological, life and social function status. Unlike the 
quality of life assessment methods for adults, because 
the growth and cognitive abilities of younger children 
are not yet perfect [11], medical staff can only make sci-
entific and objective assessments of their physiological 
conditions, but parents can make extensive observations 
of their children’s activities, which are more effective in 
evaluating their emotional and thinking conditions [12].

Children with CHD have poor blood transport effi-
ciency due to cardiac insufficiency [13], resulting in 
weak gastrointestinal function and inadequate nutri-
tional intake. In addition, such children have high energy 
consumption [14] and the nutritional demand is greater 

Table 1  Baseline socio-demographic characteristics of 
participants

NYHA New York Heart Association

Characteristics N = 85 (n%)

Age range (years)

2–4 52 (61.2%)

5–7 21 (24.7%)

8–12 12 (14.1%)

Gender

Male 47 (55.3%)

Female 38 (44.7%)

Parents’ education

Junior high school or lower 43 (50.6%)

High school 23 (27.1%)

bachelor’s degree or higher 19 (22.3%)

Family income

Poor 26 (30.6%)

Median level 38 (44.7%)

Rich 21 (24.7%)

Types of diseases

Ventricular septal defect 39 (45.9%)

Atrial septal defect 25 (29.4%)

Patent ductus arteriosus 13 (15.3%)

Pulmonary valve stenosis 8 (9.4%)

NYHA

I/II 85 (100%)

III/IV 0 (0%)
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than the supply, leading to lagging growth and develop-
ment and affecting their appearance. The study of Argent 
showed that the growth and development of children 
with CHD significantly lagged behind that of normal 
children [15]. The better the children’s development level, 
the better the quality of life. Therefore, it is necessary to 
increase postoperative nutritional support for children to 
improve their growth and development and to improve 
their quality of life.

Surgery is considered to be the most effective modality 
in the treatment of CHD [16]. After surgical treatment, 
Children with CHD have improved cardiac function and 
quality of life [17]. The results of this study showed that 
the parent-reported health-related quality of life scores 
and child self-rated quality of life scores of children in 
different age groups significantly improved after sur-
gery, suggesting the success of surgical treatment. It also 
showed that the prognosis of children after surgical treat-
ment was ideal, and the quality of life was improved.

In this study, there were no significant differences in 
the self-rated quality of life scores of children in dif-
ferent age groups, but the scores were slightly higher 
in the 5–7  years old group than in the 8–12  years old 
group. The reason is that there is a certain correlation 
between the quality of life and the level of children’s 
growth and development [18]. 8–12  year olds have 

increased analytical and comprehension skills and have 
made significant psychological transitions during this 
period. Children’s self-awareness increases with age 
[19], and they have higher quality of life requirements, 
so the self-rated quality of life scores are lower than in 
the lower age groups. In addition, the surgical level of 
surgeons is also one of the factors that affect the score 
[20]. Surgical techniques are advancing and aggressive 
surgical treatment in the early stages of the disease can 
lead to a higher quality of life [21]. At the same time, 
the quality of life is also affected by social and parental 
factors. The prognosis of children with a family income 
that can afford good treatment conditions and provide 
good nutritional conditions and a comfortable and safe 
living environment is better [22, 23]. Access to good 
social health maintenance services is also an important 
factor in improving the quality of life of children after 
surgery [24].

In adults, increasing the amount of exercise can 
improve their quality of life after CHD surgery [25]. 
Therefore, it is possible to explore the relationship 
between increased exercise and the quality of life of chil-
dren with CHD after surgery [26, 27]. We should pay 
attention to the life, study, and work situation of this pop-
ulation, and promptly and effectively interventions with 
the children and their parents after the operation should 

Table 2  Comparison of health-related quality of life scores reported by parents of children in different age groups before and after 
surgery

Before: before surgery, After: 6 months after surgery

*p < 0.05 compared with before surgery

Item 2–4 year (n = 52) 5–7 year (n = 21) 8–12 year (n = 12)

Before After Before After Before After

Physical functioning 69.23 ± 11.43 81.05 ± 8.83* 70.56 ± 12.45 82.45 ± 9.38* 71.48 ± 13.08 83.29 ± 13.05*

Emotional functioning 70.29 ± 10.77 80.39 ± 9.96* 70.23 ± 11.97 81.95 ± 8.59* 71.23 ± 11.38 81.22 ± 10.38*

Social functioning 70.58 ± 10.46 82.14 ± 10.24* 72.46 ± 11.35 83.38 ± 11.52* 70.48 ± 11.02 84.81 ± 9.92*

School functioning 70.06 ± 13.93 80.68 ± 10.56* 71.84 ± 11.38 82.96 ± 10.92* 74.38 ± 12.94 85.35 ± 9.45*

Total score 70.31 ± 9.84 81.46 ± 8.07* 71.65 ± 8.26 82.77 ± 7.55* 72.95 ± 8.80 84.03 ± 8.64*

Table 3  Comparison of self-rated health-related quality of life scores for children in different age groups before and after surgery

*p < 0.05 compared with before surgery

Item 5–7 year (n = 21) 8–12 year (n = 12)

Before surgery 6 months after surgery Before surgery 6 months after surgery

Physical functioning 71.48 ± 13.08 83.29 ± 13.05* 70.56 ± 12.45 82.45 ± 9.38*

Emotional functioning 71.23 ± 11.38 81.22 ± 10.38* 70.23 ± 11.97 81.95 ± 8.59*

Social functioning 70.48 ± 11.02 84.81 ± 9.92* 72.46 ± 11.35 83.38 ± 11.52*

School functioning 74.38 ± 12.94 85.35 ± 9.45* 71.84 ± 11.38 82.96 ± 10.92*

Total score 72.76 ± 9.37 84.59 ± 8.04* 71.38 ± 8.75 83.01 ± 7.96*
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be implemented to strengthen the children’s coping abil-
ity and improve their quality of life.

With the continuous development of science, technol-
ogy and medicine, more and more children with CHD 
will survive after surgery. At present, we have a basic 
understanding of the current situation of quality of life 
of postoperative children with CHD, but the lack of long-
term follow-up observation makes the research results 
not deep and comprehensive. Therefore, it is necessary to 
carry out a long-term follow-up of the children and inves-
tigate the current situation of the children’s life at differ-
ent time periods after surgery in order to truly reflect the 
quality of life and its change process after surgery [28]. 
Meanwhile, we should strengthen the multicenter and 
multidisciplinary cooperation, and strive to improve the 
quality of life of children with CHD after surgery, so that 
they can better face various challenges in the future.

This study has some shortcomings. First of all, it was a 
retrospective study rather than a randomized controlled 
study. Therefore, the cases had certain deviations, but the 
results still have certain clinical significance. Secondly, 
this was a single-center study with a relatively small sam-
ple size and a follow-up time of only 6  months. Finally, 
this study was limited to specific patients who under-
went surgery for CHD, other patients may have different 
results. Therefore, a multicenter, prospective and long-
term study will be conducted in the future to determine 
the results of the study.

Conclusion
In addition to correcting the congenital malformations of 
children with CHD, surgical treatment also has a positive 
significance for improving their health-related quality of 
life. Therefore, children with CHD should be diagnosed 
and treated as early as possible in an effort to improve 
their health-related quality of life.

Abbreviation
CHD	� Congenital heart disease

Acknowledgements
We highly acknowledge the contribution by the participating doctors: 
Xian-rong Yu, Ze-wei Lin, Li-wen Wang, Ya-li Huang, Qiu-yu Chen and Qi-liang 
Zhang.

Author contributions
WD, QC and HC designed the study, collected the clinical data, performed the 
statistical analysis, participated in the operation, and drafted the manuscript. 
WL and SL participated in the operation and revised the article. All authors 
read and approved the final manuscript.

Funding
No founding.

Availability of data and materials
The data sets used and/or analyzed during the current study are available 
from the first author or the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the ethics committee of hospital and strictly 
adhered to the tenets of the Declaration of Helsinki. In addition, all patients’ 
parents signed an informed consent form before the study.

Consent for publication
All authors read and approved the final manuscript and publication.

Competing interests
The authors declare that they have no competing interests.

Received: 12 April 2022   Accepted: 2 January 2023

References
	1.	 Hoffman JIE. The global burden of congenital heart disease. Cardiovasc J 

Afr. 2013;24(4):141–5.
	2.	 Dulfer K, Duppen N, Kuipers IM, Schokking M, van Domburg RT, Verhulst 

FC, Helbing WA, Utens EMWJ. Aerobic exercise influences quality of life 
of children and youngsters with congenital heart disease: a randomized 
controlled trial. J Adolesc Health. 2014;55(1):65–72.

	3.	 Fteropoulli T, Stygall J, Cullen S, Deanfield J, Newman SP. Quality of life 
of adult congenital heart disease patients: a systematic review of the 
literature. Cardiol Young. 2013;23(4):473–85.

	4.	 Ladak LA, Hasan BS, Gullick J, Gallagher R. Health-related quality of life in 
congenital heart disease surgery in children and young adults: a system‑
atic review and meta-analysis. Arch Dis Child. 2019;104(4):340–7.

	5.	 Heusch A, Calaminus G, Kahl J, Schmidt K. Health related quality of 
life after corrective surgery for congenital heart disease. Klin Padiatr. 
2014;226(5):281–6.

	6.	 Werner H, Latal B, Buechel EV, Beck I, Landolt MA. Health-related quality of 
life after open-heart surgery. J Pediatr. 2014;164(2):254-8.e1.

	7.	 Varni JW, Burwinkle TM, Seid M, Skarr D. The PedsQL 4.0 as a pediatric 
population health measure: feasibility, reliability, and validity. Ambul 
Pediatr. 2003;3(6):329–41.

	8.	 Yang X, Xiao N, Yan J. The PedsQL in pediatric cerebral palsy: reliability 
and validity of the Chinese version pediatric quality of life inventory 
4.0 generic core scales and 3.0 cerebral palsy module. Qual Life Res. 
2011;20(2):243–52.

	9.	 World Health Organization. International classification of functioning, 
disability, and health: children and youth version: ICF-CY. Geneva: WHO; 
2007.

	10.	 Amedro P, Dorka R, Moniotte S, Guillaumont S, Fraisse A, Kreitmann 
B, Borm B, Bertet H, Barrea C, Ovaert C, Sluysmans T, De La Villeon G, 
Vincenti M, Voisin M, Auquier P, Picot MC. Quality of life of children with 
congenital heart diseases: a multicenter controlled cross-sectional study. 
Pediatr Cardiol. 2015;36(8):1588–601.

	11.	 Church JA, Bunge SA, Petersen SE, Schlaggar BL. Preparatory engage‑
ment of cognitive control networks increases late in childhood. Cereb 
Cortex. 2017;27(3):2139–53.

	12.	 Lansing AH, Berg CA. Adolescent self-regulation as a foundation for 
chronic illness self-management. J Pediatr Psychol. 2014;39(10):1091–6.

	13.	 Blake Wall J, Garcia AM, Jacobsen RM, Miyamoto SD. Important considera‑
tions in pediatric heart failure. Curr Cardiol Rep. 2020;22(11):141.

	14.	 Nydegger A, Walsh A, Penny DJ, Henning R, Bines JE. Changes in resting 
energy expenditure in children with congenital heart disease. Eur J Clin 
Nutr. 2009;63(3):392–7.

	15.	 Argent AC, Balachandran R, Vaidyanathan B, Khan A, Krishna Kumar R. 
Management of undernutrition and failure to thrive in children with 
congenital heart disease in low- and middle-income countries. Cardiol 
Young. 2017;27(S6):S22–30.

	16.	 Tahirović E, Begić H, Tahirović H, Varni JW. Quality of life in children 
after cardiac surgery for congenital heart disease. Coll Antropol. 
2011;35(4):1285–90.



Page 6 of 6Dai et al. Journal of Cardiothoracic Surgery           (2023) 18:17 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	17.	 Müller J, Engelhardt A, Fratz S, Eicken A, Ewert P, Hager A. Improved exer‑
cise performance and quality of life after percutaneous pulmonary valve 
implantation. Int J Cardiol. 2014;173(3):388–92.

	18.	 Mishra TA, Sharma P. Health related quality of life of children with con‑
genital heart disease attending at tertiary level hospital. J Nepal Health 
Res Counc. 2019;17(3):288–92.

	19.	 Bender J, O’Connor AM, Evans AD. Mirror, mirror on the wall: Increasing 
young children’s honesty through inducing self-awareness. J Exp Child 
Psychol. 2018;167:414–22.

	20.	 Tan H, Huang E, Deng X, Li D, Ouyang S. Effects of minimally invasive 
and traditional surgeries on the quality of life of children with congenital 
heart disease: a retrospective propensity score-matched study. BMC 
Pediatr. 2021;21(1):522.

	21.	 Bertoletti J, Marx GC, Hattge SP, Pellanda LC. Health-related quality 
of life in adolescents with congenital heart disease. Cardiol Young. 
2015;25(3):526–32.

	22.	 Ladak LA, Gallagher R, Hasan BS, Awais K, Abdullah A, Gullick J. Exploring 
the influence of socio-cultural factors and environmental resources on 
the health related quality of life of children and adolescents after con‑
genital heart disease surgery: parental perspectives from a low middle 
income country. J Patient Rep Outcomes. 2020;4(1):72.

	23.	 Lee JS, Cinanni N, Di Cristofaro N, Lee S, Dillenburg R, Adamo KB, Mondal 
T, Barrowman N, Shanmugam G, Timmons BW, Longmuir PW. Parents of 
very young children with congenital heart defects report good quality 
of life for their children and families regardless of defect severity. Pediatr 
Cardiol. 2020;41(1):46–53.

	24.	 Levert EM, Helbing WA, Dulfer K, van Domburg RT, Utens EMWJ. Psycho‑
social needs of children undergoing an invasive procedure for a CHD and 
their parents. Cardiol Young. 2017;27(2):243–54.

	25.	 Dua JS, Cooper AR, Fox KR, Graham Stuart A. Exercise training in adults 
with congenital heart disease: feasibility and benefits. Int J Cardiol. 
2010;138(2):196–205.

	26.	 AW van Deutekom, AJ Lewandowski. Physical activity modification in 
youth with congenital heart disease: a comprehensive narrative review. 
Pediatr Res. 2020.

	27.	 Tierney ESS. The benefit of exercise in children with congenital heart 
disease. Curr Opin Pediatr. 2020;32(5):626–32.

	28.	 Wotherspoon JM, Eagleson KJ, Gilmore L, Auld B, Hirst A, Johnson S, 
Stocker C, Heussler H, Justo RN. Neurodevelopmental and health-related 
quality-of-life outcomes in adolescence after surgery for congenital heart 
disease in infancy. Dev Med Child Neurol. 2020;62(2):214–20.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Postoperative health-related quality of life in children with congenital heart disease: a short-term follow-up study
	Abstract 
	Objective 
	Methods 
	Results 
	Conclusion 

	Introduction
	Information and methods
	General information
	Methods
	Observation index
	Sample size
	Data collection
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


