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Abstract:

Background: Proper nutrition is very crucial for children with congenital heart defects (CHD) as it directly
impacts their growth, development, and clinical outcomes. Malnutrition is very commonly seen in these children
as they have increased metabolic demands and feeding difficulties. Malnourished children with CHD are at a
higher risk of poor surgical outcomes, prolonged hospital stays, and increased morbidity and mortality. Adequate
nutritional support improves immune function, facilitates recovery from surgery, and enhances overall quality of
life.

Obijectives: The study's objectives were to identify the nutritional status of children with congenital heart disease
and to identify the association between nutritional status and various clinical parameters in these children.
Materials and Methods: A cross-sectional descriptive study was conducted in a tertiary hospital in Kolkata, West
Bengal over a period of 3 months from January 2023 to March 2023. A total of 140 pediatric patients with
congenital heart disease, aged between 0-18 years were selected from the outpatient department using a
convenient sampling technique. Data collection was done by trained nursing personnel using three pretested data
collection instruments. WHO Z- score was used to categorize acute malnutrition. The association between
nutritional status and various demographic and clinical parameters was determined using Pearson’s chi-square
test.

Results: Among the 140 children 46.4%, that is 65 children were in the age group of 1-5 years. 104 children were
suffering from acyanotic heart disease, among which the majority (61.5%) of the children were diagnosed with
VSD. Only 36 patients had cyanotic heart defects and among them majority (75%) were diagnosed with Tetralogy
of Fallot. Among all 140 children with CHDs 75 (53.5%) children had pulmonary hypertension. Almost 30% of
children were severely underweight. Severe wasting was present in 21% and severe stunting was present in almost
13% of the children. We found a significant association between stunting and age of children with CHD. A
significant association was also found between underweight and type of heart disease. Underweight and wasting
were associated with the presence of pulmonary hypertension.

Conclusion: Malnutrition is very common in children with any type of heart defect. It is also associated with type
of heart disease and the presence of pulmonary hypertension. It is very important to screen these children
regularly for any deviation in normal nutritional status so that management can be done as soon as possible to
prevent the long-term consequences of undernutrition.
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I.  Introduction

Congenital heart disease is one of the common congenital anomalies, affecting approximately 8—12 per
1,000 live births globally'. Advances in medical and surgical interventions have significantly improved survival
rates among children with CHD. Nutritional status is a critical determinant of growth, development, and clinical
outcomes in children with CHD.

Malnutrition is very commonly seen among children with congenital heart disease, irrespective of the
nature of the heart defect and the presence or absence of cyanosis®. For this reason, children born with heart
disease are considered part of a nutritional high-risk group®. Malnutrition is a major cause of exacerbation of the
severity of CHD by decreasing the body’s immune function, delaying recovery from surgery, and increasing the
risk of complications associated with the disease condition as well as surgery*. On the other hand, adequate
nutritional status is associated with improved weight gain, growth parameters, and overall quality of life in this
vulnerable population’.
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Children with congenital cardiac defects (CHDs) who are suffering from malnutrition have an increased
risk of morbidity and mortality which can be seen as frequent hospitalisation, poor surgical outcomes, deficient
age-appropriate growth and an increased risk of death as well®’. Heart failure, cyanosis, multiple heart defects,
delayed corrective surgery, anaemia and pulmonary hypertension are some identified risk factors for malnutrition
among children with congenital cardiac defects®!°. Moreover, in children with CHDs, nutritional deficiency may
also result from inadequate nutritional intake due to feeding difficulties and the increased energy expenditure
among these children!!. The nutritional challenges faced by children with CHD are often underreported. Though
there are several studies assessing the nutritional status of children with CHD, these studies are very region and
culture-specific. Very few studies have been done in Kolkata, West Bengal. This underscores the need for
comprehensive assessments of nutritional status and appropriate interventions to address the unique needs of these
children. This study aims to evaluate the nutritional status of children with CHD and to identify the association
between the nutritional status and clinical parameters.

II.  Material And Methods
A cross-sectional descriptive study was conducted on pediatric patients with congenital heart disease
over 3 months, from January 2023 to March 2023 in a tertiary hospital, in Kolkata, West Bengal.

Study Design: Cross-sectional descriptive study

Study Objectives:

1. To identify the nutritional status of the children with congenital heart disease

2. To identify the association between nutritional status and selected demographic and clinical parameters of
children with congenital heart disease.

Study Setting: A tertiary hospital, in Kolkata, West Bengal
Study Duration: January 2023 to March 2023.
Sample size: 140 patients.

Sample size calculation: The sample size was estimated using a single population proportion formula, taking the
prevalence® of malnutrition among the patients with congenital heart disease as 90%, Z = 1.96 and considering
the Margin of Error as 5%, the calculated sample is 139. So, 140 children were selected for the study.

Subjects & selection method: The study population was all pediatric patients with congenital heart disease aged
between 0 — 18 years seen at outpatient department of a tertiary hospital, Kolkata. A convenient sampling
technique was used to include the study participants who fulfilled the inclusion criteria and visited the outpatient
department during the data collection period until the sample size was achieved.

Inclusion criteria:
1. All pediatric patients aged between 0 — 18 years with congenital heart disease
2. Patients attending the outpatient department during the data collection period.

Exclusion criteria:
1. All patients with risk factors other than congenital heart disease that may contribute to malnutrition, such as
Chronic illness other than CHD, prematurity, and low birth weight were excluded.

Procedure methodology:

Data collection was done by trained nursing personnel by using pretested data collection instruments
after obtaining Informed Consent.

Anthropometric measurements are done and documented in the assessment proforma. Weight is
measured by the same weighing machine. The length of the children aged under 2 years was taken while they
were lying on a flat surface and the height of the children above 2 years of age was taken while they were standing.

WHO Z-score classification!? of malnutrition is used for the assessment and classification of the
nutritional status of children included in the study. Acute malnutrition was defined as the presence of wasting
which was measured by weight for height score, chronic malnutrition was defined as stunting which was assessed
by height for age score and poor nutritional status was assessed using weight for age score.

Clinical profiles of these children are found in the treatment sheet, and investigation reports and
documented in the record analysis proforma.
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Finally, the children's caregivers are also interviewed to collect data on demographics, birth histories, and diet.

Data analysis:
Frequency and percentage distribution were calculated to show the demographic and clinical
characteristics of the study participants.
WHO Z-scores were used for the interpretation of the nutritional status of the children.
o Wasting is categorized as mild if the weight for height is <-1SD to >-2SD, moderate if the weight for height is
<-2SD to >-3SD and severe if the weight for height is <-3SD.
e Mild, moderate and severe stunting if length/height for age is <-1SD to >-2SD, <-2SD to >-3SD and <-3SD
respectively.
e Mild, moderate and severe underweight if the weight for age is <-1SD to >-2SD, <-2SD to >-3SD and <-3SD
respectively.
Pearson's chi-square test was used to compute the association between nutritional status and various
demographic and clinical parameters, such as age, type of heart defect, and presence of pulmonary hypertension.

Ethical consideration: The study was permitted by the institutional ethical committee and informed consent was
taken from all the participants before data collection.

ITI.  Result
Table — 1 Demographic and clinical characteristics of the children
N =140
Sample Characteristics I Frequency | Percentage (%)
1. Age
0-1 Years 30 214
1-5 Years 65 46.4
> 5 Years 45 322
2. Gender
Male 84 60
Female 56 40
Types of Congenital Heart Disease
Acyanotic 104 74.3
Cyanotic 36 25.7
4. Pulmonary hypertension
Present 75 53.6
Absent 65 46.4
N =140
B 0-1years [ 1-5years >5 years
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Figurel: Distribution of gender as per age group

Data presented in Table 1 and figure 1, showed that the majority of the children (46.4%) belonged to the

age group of 1 — 5 years. 84 children (60%) of 140 children were male and among them, 42 children belonged to
1 — 5 years age group. Among 56 female children majority, that is 23 children were from the age group of 1 — 5
years. 74.3% of the children had Acyanotic heart disease whereas only 25.7% children had cyanotic heart disease.
More than half (53.6%) of the children were detected with pulmonary hypertension.
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Table — 2 The distribution of cardiac diagnosis in children with congenital heart disease

N =140
Type of heart disease | Frequency I Percentage (%)

1. Acyanotic
Atrial Septal Defect (ASD) 16 11.4
Ventricular Septal Defect (VSD) 64 45.7
Patent Ductus Arteriosus (PDA) 10 7.2
VSD + ASD 8 5.7
VSD + PDA 6 43

2. Cyanotic
Tetralogy of Fallot (TOF) 27 19.3
Transposition of Great Arteries (TGA) 3 2.1
Total Anomalous Pulmonary Venous Connection 4 29

(TAPVC)

Tricuspid atresia 1 0.7
Pulmonary stenosis 1 0.7

Data presented in Table 2, shows that the majority of the children (45.7%) were diagnosed with
Ventricular septal defect (VSD) which is an Acyanotic heart disease. Among children with cyanotic heart disease,
the majority of the children had Tetralogy of Fallot (TOF), which was the second highest (19.3%) among all 140
children with congenital heart defects. Only one patient had Tricuspid atresia and another one had pulmonary
stenosis; both of the conditions are cyanotic. The third common diagnosis found was ASD (11.4%).

Table 3: The proportion of underweight, stunted, and wasted among children

N =140
Variable | Frequency | Percentage (%)
JA Weight for age
Normal 82 58.6
Mild underweight 7 5
Moderate underweight 10 7.1
Severe underweight 41 29.3
11 Weight for height
Normal 86 61.4
Mild wasting 8 5.8
Moderate wasting 16 114
Severe wasting 30 214
111. Height for age
Normal 100 71.4
Mild stunting 10 7.1
Moderate stunting 12 8.6
Severe stunting 18 12.9

Data presented in Table 3 showed that 29.3% of children were severely underweight, 21.4% were
severely wasted, and 12.9% were severely stunted. 58.6% of children had age-appropriate weight, 61.4% had
appropriate weight for height, and 71.4% had an age-appropriate height.

58.6% of children were of appropriate weight for their age, and 61.4% and 71.4% of the children were
of appropriate weight and height for their age, respectively.

Table 4: Association between nutritional status and age of the children with CHD

Category of <lyear 1-5 year >5 year Chi- p - value Level of
nutritional n =30 n =65 n=45 square significance
status
Normal to 19 43 27 0.4358 0.8042 0.05
mild (63%) (66%) (60%)
Undernutrition (>-2SD)
(weight for age) n=89
Moderate to 11 22 18
severe (37%) (34%) (40%)
(<-2SD)
n=>51
Normal to 23 45 26 3.1508 0.20692 0.05
mild (77%) (69%) (57%)
Wasting (>-2SD)
(weight for n=94
height/length) Moderate to 7 20 19
severe (23%) (31%) (43%)
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(<2SD)
n=46

Normal to 27 58 25
mild (90%) (89%) (56%)
(>-2SD)

n=110

Moderate to 3

severe (10%)
(<-2SD)

n=30

20.872 * 0.000029 0.05
Stunting
(height/length

for age)

7 20
(11%) (44%)

Data presented in Table 4 showed a significant association between stunting and the children's age. ()
=20.872; p=0.000029). Among 45 children in the age group of > 5 years 44% (20) children were affected with
moderate to severe stunting which was higher than other age groups.

Table 5: Association between nutritional status and gender of children with CHD

Category of Male Female Chi-square p - value Level of
nutritional n=_84 n =56 significance
status
Normal to mild 51 38 0.7403 0.38953 0.005
(>-28SD) (61%) (68%)
Undernutrition n=89
(weight for age) Moderate to 33 18
severe (39%) (32%)
(<-2SD)
n=51
Normal to mild 52 42 2.6118 0.106073 0.005
(>-28SD) (62%) (75%)
Wasting n=94
(weight for Moderate to 32 14
height/length) severe (38%) (25%)
(<-2SD)
n=46
Normal to mild 63 47 1.5026 0.22026 0.005
(> -28D) (75%) (84%)
Stunting n=110
(height/length for Moderate to 21 09
age) severe (25%) (16%)
(<-2SD)
n=30

Data presented in Table 5 showed poor nutritional status in terms of both undernutrition, wasting and
stunting is more prevalent in male children which is 39%, 38% and 25% of all male children respectively.
However, no significant association was found between gender and nutritional status of the children with CHD.

Table 6: Association between type of heart disease and nutritional status of children with CHD

Category of Acyanotic Cyanotic Chi-square p - value Level of
nutritional status heart disease heart disease value significance
n =104 n =36
Normal to mild 59 30 8.1724 * 0.004253 0.05
(>-2SD) (57%) (83%)
Undernutrition n=89
(weight for age) | Moderate to severe 45 6
(<-2SD) (43%) (17%)
n=51
Normal to mild 63 31 7.9036 * 0.004934 0.05
(>-2SD) (61%) (86%)
Wasting n=9%4
(weight for Moderate to severe 41 5
height/length) (<-2SD) (39%) (14%)
n=46
Normal to mild 80 30 0.6527 0.4191 0.05
(>-2SD) (77%) (83%)
Stunting n=110
(height/length Moderate to severe 24 6
for age) (<-2SD) (23%) (16%)
n=30
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Data presented in Table 6 showed that a significant association was found between underweight and type
of heart disease (3 = 8.1724; p = 0.004253) and wasting and type of heart disease (y*> = 7.9036; p = 0.004934).
43% of children with Acyanotic heart disease had moderate to severe undernutrition, compared to only 17% of
children with cyanotic heart disease. 39% of children with Acyanotic heart disease had moderate to severe
wasting, compared to only 14% of children with cyanotic heart disease.

Table 7: Association with pulmonary hypertension and nutritional status of children with CHD

Category of Presence of Absence of Chi-square p-value Level of
nutritional pulmonary pulmonary significance
status hypertension hypertension
n=75
Normal to mild 40 49 73116 * 0.006851 0.05
(>-2SD) (53%) (75%)
Undernutrition n=89
(weight for age) Moderate to 35 16
severe (47%) (25%)
(<-2SD)
n=>51
Normal to mild 41 53 11.3975 * 0.000735 0.05
(> -2SD) (55%) (82%)
Wasting n=9%4
(weight for Moderate to 34 12
height/length) severe (45%) (18%)
(<-2SD)
n=46
Normal to mild 55 55 2.6325 0.104698 0.05
(>-2SD) (73%) (85%)
Stunting n=110
(height/length for Moderate to 20 10
age) severe (27%) (15%)
(<-2SD)
n=30

Data presented in Table 7 showed that, a significant association was found between being underweight
and the presence of pulmonary hypertension (x> = 7.3116; p = 0.006851) and wasting and the presence of
pulmonary hypertension (3> = 11.3975; p = 0.000735). 47% and 45% of children with pulmonary hypertension
were suffering from moderate to severe undernutrition and wasting respectively as compared to 25% and 18% of
children without pulmonary hypertension.

IV.  Discussion

CHD is an abnormality in the heart's structure at birth that has a multifactorial nature of inheritance. The
already known risk factors are exposure to harmful substances, smoking and drinking habits during pregnancy,
viral infections at the early stage of pregnancy, diabetes mellitus, hypertension, and advanced maternal age'>.
Growth is considered the golden indicator of children’s overall well-being, and in turn impairment of growth has
both short and long-term consequences'*.

The present study was conducted to identify the nutritional status of children with congenital heart
disease and its associated factors. In this study, we found a higher percentage of Acyanotic heart disease than
cyanotic heart disease, which was aligned with other studies'>!®.

VSD was found to be the most common (45.7%) congenital heart disease, which was similar to another
study, where VSD was the most common (43%) CHD'"”.

We found a significant association between stunting and the age of the children (y2 = 20.872, p=
0.000029) similar to another study conducted in Nigeria where a significant association (x2 = 24.9, p= 0.03)
between stunting and age of the children with CHD was found'®.

We find a significant association of type of heart disease with undernutrition and wasting (p= 0.004 and
p= 0.005 respectively) similar to another study conducted where also a significant association of type of heart
disease was found with underweight and wasting (p=0.034 and p= 0.014). In both of these studies, no significant
association was found between type of heart disease and stunting!®.

In contrast to our study where we didn’t find any significant relationship between stunting and type of
heart disease, in a study conducted by Agustini W et al. a significant association was found between stunting and
type of heart disease (0.048)"".

In some studies, it has been found that children with congenital heart disease having pulmonary
hypertension are more likely to develop poor nutritional status?*?'; in the present study presence of pulmonary
hypertension in children with CHD was found to be significantly associated with being underweight and wasting
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(x2 =7.3116, p= 0.006851 and %2 = 11.3975, p= 0.000735 respectively) but there was no significant association
of stunting was found with presence of pulmonary hypertension.

The present study investigated the nutritional status of children with congenital heart disease and its
associated factors in terms of age, gender, type of heart disease and presence of pulmonary hypertension. This
study has a few limitations, it is a single-centre study that has been conducted in a tertiary care centre in Kolkata,
West Bengal and the sample size of the study was small which can reduce the statistical power of the study.

V.  Conclusion
Poor nutritional conditions are common in children with congenital heart disease. Our data suggested
that stunting of children with CHD is associated with age whereas undernutrition and wasting were significantly
associated with type of congenital heart disease and the presence of pulmonary hypertension.
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