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Abstract 

Background: CHDs are the most frequent lethal malformation, affecting about 1% of newborn and causing 

significant morbidity and mortality in infants. It responsible for 28% of all congenital birth defects.  

Objective: To estimate the prevalence of Congenital heart disease among children (0-14 yrs) admitted in 

Department of Pediatric and to categorize them into various types of congenital heart disease with clinical 

presentation and investigations and to compare prevalence in Western Odisha with different other states of 

India. 

Method: Patients of age between 0-14 years attending OPD and IPD of pediatric department with clinical 

signs and symptoms of CHD were examined for CHD. The suspected patients were further evaluated with 

chest X-ray and confirmed with echocardiography.  

Result: Among total of 73,000 patients attended as outpatient and inpatient facilities at the Department of 

Pediatric, VIMSAR, Burla, 830 were clinically suspected as having heart disease among which 546 patients 

were identified as CHD, giving a prevalence of 7.4/1000 live births. About 434 (80.40%) of patients were 

diagnosed with acyanotic, 102 (18.68%) with cyanotic and complex heart disease 5 (0.91%). The most 

common isolated CHD was found as VSD 270 (39.5) followed by ASD 150 (27.5) and PDA 100 (18.3) 

among acyanotic heart disease and TOF 38 (7) followed by TGA 15 (2.7) among cyanotic heart diseases. 

Conclusion: The prevalence of CHD in this study was 7.41/1000 live births. VSD and TOF were common 

acyanotic and cyanotic CHD.       
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Introduction 

The congenital abnormalities and structural 

disorders in a newborn posing a major threats to 

their survival. The congenital heart disease is the 

most frequent occurring congenital abnormality in 

the children.
1
 It is responsible for 28% of all 

congenital birth defects
2
. Considering a 

prevalence of 9/1000, about 1.35 million babies 

are born with CHD each year globally.
3
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Congenital heart disease (CHD) (con, together; 

genitus, born) is a group of gross structural 

abnormalities of heart that are present at birth. 

Malformations of the heart and circulation are not 

fixed anatomic defects that appear at birth but 

instead are anomalies in flux that originate in the 

early embryo, evolve during gestation, survive the 

dramatic circulatory alterations at birth, and 

change considerably during extrauterine life.
4
 

The highest prevalence rate of congenital heart 

abnormality is happening in Asian countries.
5
 In 

the years 1999-2006, there has been reported 

41,494 death due to congenital heart 

abnormalities, 48% of which was happened in the 

age less than one-year.
6
In India, the prevalence of 

CHD is not uniform and varies from 0.8 to 

5.2/1000 patients in community based studies
7,8

 

while the prevalence ranges between 3.9 and 

26.4/1000 live births in hospital based studies in 

India.
7-12 

In India, over 180,000 children are born 

with CHD every year with state wise variation and 

contribute to 10% of the present infant mortality.
9
 

Nearly 1/3
rd

 of the CHD are critical requiring 

intervention in the 1st year of life.
13 

Moreover the 

burden of CHDs in India is enormous due to very 

high birth rate. This huge birth rate emphasises the 

importance of this group of disease.  Inappropriate 

screening and notification of congenital cardiac 

diseases at birth have led to inadequate reporting 

of these cases.
14,15

 

So, the prevalence studies of congenital cardiac 

disease are necessary to establish baseline rates, to 

know the geographical trends that may help to 

raise the awareness of early medical and surgical 

intervention. In western Odisha, there is a paucity 

of data of prevalence and pattern of CHD. Hence, 

this study was conducted to know the prevalence 

and pattern of CHD in this part of Odisha.  

 

Materials and Methodology 

This is a hospital based prospective observational 

study conducted in Dept. of Pediatrics 

VSSIMSAR Hospital, Burlafrom September 2017 

to October 2019. Any patient of age between 0 

days -14 years attended in OPD and IPD of 

Department of Pediatrics having the signs and 

symptoms of congenital heart disease like 

shortness of breath, difficulty in feeding, 

excessive sweating, bluish discoloration of lips 

and tongue, failure to thrive, clubbing, palpitation, 

fainting, light headedness, rapid breathing, 

discrepancy in pulse, cyanosis, heart murmur, 

abnormal chest X-ray, swelling of face, abdomen 

and feet, chest and abdomen pain, and 

arrhythmias, etc were considered for the study.  

A written and detailed consent was obtained from 

parents/legal guardians of every child. The 

demographic characters recorded in the respective 

case proforma. All the patients were classified 

according to the Modified Kuppuswamy’s 

Socioeconomic Scale into upper middle, lower 

middle, upper lower and lower.
16 

A detailed 

history of poor feed, respiratory distress, bluish 

discolouration and cyanotic spell were taken and 

CHD was suspected. The cases were further 

examined for different signs by resident PGs and 

consultants on duty. Different signs like presence 

or absence of pallor, central cyanosis, clubbing, 

hyperdynamic precordium, parasternal heave, 

thrill, tachypnea, tachycardia, murmur and 

abnormal second heart sound were examined. 

Patients with a clinical diagnosis of heart disease 

were further evaluated with chest radiography, 

and the confirmation of the diagnosis was done 

using echocardiography. Echocardiographic 

evaluation was performed by senior cardiologists 

except in emergency hours. Examination was 

done as per standards laid down by the American 

Society of Echocardiography.
17

 Data validation 

and data cleaning were done manually by two 

separate persons not involved in the study. The 

descriptive data collected were analysed using 

SPSS v 25.0 (IBM, New York) software. Care had 

been taken to avoid duplication of the cases in the 

hospital during the study period. PDA in neonates 

<2 months of age were excluded from the study. 
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Study Flow Chart 

 

 
 

Figure: Flow diagram of study population 

 

Result 

A total of 546 subjects made up the study group. 

Of these males were 284(52%) and 262(48%) 

were females, giving a M:F ratio of 1.08 : 1. The 

Mean birth weight (kg) was 1.83± 0.48 and mean 

SpO 2% of patients with oxygen through nasal 

cannula at the time of examination was 81% ± 10. 

Social and demographic characteristics of the 

patients taken for study shows that majority of 

patients (60.8%) were below age of 1 year. 13.4 % 

patients presented below 1 month of age. In the 

present study CHD was more common in male 

(52%) than female (48%). Considering the 

socioeconomic status of the family of patients 

calculated by modified kuppuswamy scale 
16

, 

most of the patients belong to upper lower 

socioeconomic class (Table1). Out of 546 

diagnosed CHD patients, acyanotic heart disease 

constitutes 464 (84.98%) and cyanotic 77 (14.1%) 

and complex heart disease 5 (0.91%). The most 

common symptom was tachypnea and tachycardia 

was the most common sign followed by abnormal 

S2 and murmur. The study shows relative 

frequencies of different acyanotic and cyanotic 

heart diseases as VSD (39.5%) the most common 

CHD, followed by ASD (27.5%), PDA (18.3%), 

PS (8.8%) and TOF (7%) as seen in table 4. VSD 

was the most common among acyanotic CHD 

while TOF was the most common cyanotic CHD. 

Table 3 shows the CHD defect present in 

combination. VSD and ASD present in 

combination with various other type of CHD 

making it most prevalent type of CHD. 

Chest X-Ray and 2D- echo examination  

done on clinically suspected cases 
 

546 Confirmed 

cases of CHD 
 

Total no patients examined for CHD in out-patient and in-

patient ward during the study period 

N = 73,127 

Exclusion Criteria 

N = 72,293 

Study Subjects834 patients clinically 

suspected as having CHD 

801 patients enrolled in 

the study 

 

The cases died, 

referred and 

LAMA33 patients 
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Table 1: Social and Demographic Characteristics of the Study Participants 

Variables Frequency n (%) 

Age groups  

0-1 M 73 (13.4) 

1-6 M 124 (22.7) 

6-12 M 135 (24.7) 

1-6 Yr 133 (24.4) 

6-14 Yr 81 (14.8) 

Gender  

Male 284 (52) 

Female 262 (48) 

  

 

 

 

 

 
                                                 M: Months, Yr: Years 

 

Table 2: Classification of CHD 

Type of CHD n (%) 

Acyanotic 434 (80.40) 

Cyanotic 102 (18.68) 

Complex heart disease 5 (0.91) 

                                                                   CHD: Congenital heart disease 

 

Table 3: Combined congenital defect 

Nature of Defect  n (%) 

ASD+VSD 28 (5.12) 

ASD+PDA 10 (1.83) 

ASD+PA 6 ( 1.09) 

ASD+PS+PDA 7 (1.28) 

VSD+PDA 11 (2.01) 

VSD+DORV 11 (2.01) 

VSD+PS+PDA 5 (0.91) 

VSD+PS+TA 6 (1.09) 

ASD+PS 7 (1.28) 

VSD+PS 6 (1.09) 

VSD+TA+ PS 6 (1.09) 

BAV+PS 8 (1.46) 

BAV+PA 6 (1.09) 

TA*+ AS 3 (0.54) 

TAPVC+VSD 5 (0.91) 

CHD: Congenital heart disease VSD: Ventricular septal defect, ASD: Atrial septal defect, PDA: Patent ductus arteriosus, AS: 

Aortic stenosis, PA: Pulmonary atresia, TOF: Tetralogy of Fallot, , TGA: Transposition of great arteries, PS: Pulmonary stenosis 

TAPVC: Total anomalous pulmonary venous connection, COA: coarctation of aorta, TA: tricuspid atresia, EA: Ebstein anomaly, 

DORV: Double‑ outlet right ventricle, BAV: Bicuspid aortic valve, TA*: Truncus arteriosus, ECD: Endocardial cushion defect, 

HLHS: Hypoplastic left heart syndrome  

 

 

 

Socioeconomic status  

Upper middle 23 (4.2) 

Lower middle 131 (24) 

Upper lower 309 (56.6) 

Lower  83 (15.2) 
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Table 4: Relative frequency of various type of CHD 

Types of CHD n (%) 

VSD 270 (39.5) 

ASD 150 (27.5) 

PDA 100 (18.3) 

AS 11 (2) 

PA 22 (4) 

TOF 38 (7) 

TGA 15 (2.7) 

PS 48 (8.8) 

TAPVC 5 (0.9) 

COA 5 (0.9) 

TA 12 (2.2) 

EA 5 (0.9) 

DORV 11 (2) 

BAV 14 (2.6) 

TA* 3 (0.5) 

ECD 3 (0.5) 

HLHS 2 (0.4) 

Complex heart disease 5 (0.9) 

CHD: Congenital heart disease VSD: Ventricular septal defect, ASD: Atrial septal defect, PDA: Patent ductus arteriosus, AS: 

Aortic stenosis, PA: Pulmonary atresia, TOF: Tetralogy of Fallot, , TGA: Transposition of great arteries, PS: Pulmonary stenosis 

TAPVC: Total anomalous pulmonary venous connection, COA: coarctation of aorta, TA: tricuspid atresia, EA: Ebstein anomaly, 

DORV: Double‑ outlet right ventricle, BAV: Bicuspid aortic valve, TA*: Truncus arteriosus, ECD: Endocardial cushion defect, 

HLHS: Hypoplastic left heart syndrome   

 

Discussion 

There are few pre-existing supporting studied in 

India on the prevalence of congenital heart 

disease; which have found a wide range of 

prevalence mostly depending on the study type 

and populations. The generally accepted 

prevalence of CHD is 8 per 1000 live births.
18 

This study was a hospital based study, conducted 

to know the prevalence in Western Odisha. During 

the study period over 73127 were screened for the 

presence of CHD and 546 cases were diagnosed as 

cases of CHD, giving a prevalence of 7.41 per 

1000 live births.  

CHD may be diagnosed virtually at any age. Most 

of the patients with CHD seek the medical 

facilities at very early age. As seen in table 1, 60.8 

% of patients seek the medical facility below age 

1 year including 13.4% of neonates. The age 

group of 6-14 years comprises only 14% of 

patients. However the actual age of presentation is 

less which was mostly ignored by parents or 

treated symptomatically at local hospitals.
9
In this 

study, the gender distribution of cases showing 

male preponderance with male‑ to‑ female ratio 

of 1.08:1. However this dominance is not 

comparable with other study showing high 

difference between the male and female cases. 

Studies showed male and female ratio of 1.78:1 

and 2.08:1, respectively.
19,20

 

Studies has shown that a lower degree of maternal 

socioeconomic status is modestly associated with 

an increased risk of CHDs as many environmental 

factors and teratogen exposure to mother cause 

cardiac defect in foetus in intrauterine life.
21 

This 

study showed that most of the family belongs to 

the upper lower (56.6%) status. 

There is more prevalence of CHD in the newborn 

born prematurely.
22

An additional highly 

consistent finding is that infants with CHD are 

often born prematurely.
23-25

 Whether CHD, low 

birth weight, and prematurity are all co-outcomes 

of a common, underlying teratogenic influence 

such as maternal environmental exposure is 

plausible but as yet unknown.
26,27

 In this study the 

mean birth weight in kg is 1.83± 0.48 and the 

preterm babies were 314 (57.5%). The proportion 

of complex heart disease in premature babies are 

more and mostly are life threatening.
28

 

The clinical presentation of CHD varies according 

to the type and severity of the defect.
11

 

Breathlessness 60%, fatigue 54.8%, cough 43.5%, 

poor weight gain 41.7%, recurrent chest infection 

34.8%, fever 28.7%, feeding problem 26.1%, 
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palpitation 21.7%, cyanotic spell 13%, and 

convulsion 1.7% were the clinical presentations 

observed by Saxena et al.
28 

In present study 

among the different clinical symptoms, 

breathlessness 483 (88.4%) was the most 

common, followed by poor feeding 373 (68.3%) 

and pallor 361 (66.1%). Features suggestive of 

congestive cardiac failure were in both acyanotic 

and cyanotic heart disease. 

In present study, as seen in table 4  out of 546 

diagnosed CHD patients, acyanotic heart disease 

constituted 464 (84.98%), cyanotic constitute 77 

(14.1%) and complex heart disease were 5 (0.91). 

(Table 6) The use of 2D echocardiographic 

examination of patients increased the sensitivity of 

diagnosis and helped reveal minor lesions (small 

VSD, ASD, PDA, etc.) that might have remained 

unnoticed otherwise. VSD 270 (39.5%) was the 

most common CHD, followed by ASD 150 

(27.5%), PDA 100 (18.3%), PS 48 (8.8%) and 

TOF 38 (7 %). VSD was the most common 

acyanotic CHD while TOF was the most common 

cyanotic CHD. Most of the studies in the literature 

reported similar observation from India and other 

countries
29 

however, few studies reported a higher 

incidence of PDA compared to ASD.
30-34

 

VSD was present in combination with a variety of 

other cardiac defects (PS, PDA, PFO, and BAV), 

showing a very high occurrence rate of this lesion. 

The combined CHD constitute a major portion. 

VSD 78 (28.8%) of total VSD cases, ASD 58 

(38.6%) of total ASD cases, PDA 33 (33%) of 

total PDA cases and PS 45 (93.7%) of total PS 

case (Table 3). 

Patients with atrial septal defect are usually 

asymptomatic in early age, and as they produce 

soft murmurs, these defects frequently do not lead 

to early diagnosis. Hence, the incidence of atrial 

septal defect in childhood actually underestimates 

the true incidence. The proportion of PDA in the 

preterm neonates with low birth weight is high. 

The preterm neonates of age below 2 months with 

diagnosis of PDA were excluded from the study. 

In this study PDA shows the female 

preponderance with 52% cases in female. 

Tetralogy of Fallot according to natural history 

usually presents late and has favorable natural 

history, which can be the reason that it is the most 

common cyanotic CHD encountered in our study. 

TOF prevalence is known to be higher for Asian 

populations.
3
 A study in Atlanta, USA (1998– 

2005), reported a prevalence of 0.47/1000.
3
In this 

study 38(7%) cases were of TOF. Among other 

cyanotic CHD, our findings are comparable with 

Saxena et al
9
. And Abquari et al.

10 
Although most 

Asian studies reported a relatively high incidence 

of PS, we15 cases (2.7%). Nonetheless, this study 

results match the incidence of PS in other Indian 

hospital-based studies in Mysore, Kanpur, and 

Mumbai.
8,35

 

Hypoplastic left heart syndrome (HLHS) shows a 

prevalence of 1.5–2.8 per 1000 live births in the 

USA (2.3 in the Atlanta study) and 0.62 per 1000 

in Taiwan.
36,37

 In India, frequency is low (0.49%). 

In this study we found 2 (0.7%) cases and both in 

male gender. Both cases presented below age of 1 

month. We identified low prevalence of CoA, 

TAPVC and EA 5 (0.9%) each and AS 11(2%), 

which matches earlier reports of low prevalence in 

Asian countries.
7,38

 Prevalence of other cardiac 

defects were PA 22 (4%), TGA 15 (2.7%), TA 12 

(2.2), DORV 11 (2%), Truncus arteriosus 3(0.5). 

A higher incidence of complex CHDs has been 

reported in Asian infants.
37

Recent study from 

Pakistan reported a similarly high incidence of 

complex CHDs.
2
Parent consanguinity has been 

suggested as a possible cause of increased 

incidence of complex CHDs. In the present study 

complex heart diseases were found in 5(0.9%) 

cases. 

The high frequency of acyanotic lesions in most 

studies was probably an overestimation of septal 

defects like VSDs and ASDs, which may 

spontaneously close during the postnatal growth 

period. Hence, long-term follow up of patients 

below 5 years is required for more accurate 

estimation.  

Although 73127 patients were screened which is 

huge, still there were many limitations. The 

primary limitation of our study was that data for 
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the mortality of undiagnosed CHD patients in 

primary care centres were not available. 

Therefore, in such population- based prevalence 

studies, the involvement of primary care centres 

should be considered important. Other limitation 

was short study period and limited resources. The 

absence of any major cardiac centre in Odisha and 

the east part of India shifts the major portion of 

peripherally diagnosed cases to other cardiac 

centres of India.  

 

Conclusion 

The aim of this dissertation was to contribute new 

insight to the area of prevalence of congenital 

heart disease in Western Odisha. It was also aimed 

to compare the different characteristics of 

congenital heart disease in our study place to the 

rest of country. Primary health care centres in 

India are not adequately equipped to detect CHDs. 

Spreading awareness and improving the methods 

of prenatal diagnosis for these defects may 

ameliorate this. Prevalence of CHD varies in wide 

range depending upon the population and 

diagnostic tool. For better estimation of 

prevalence, more elaborate community-based 

studies that include fetal diagnosis as well as 

examination of patients from newborn to adult are 

needed. Research should focus on birth prevalence 

of congenital heart disease in newborn to know 

the actual no of newborn present with CHD.  
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List of Abbreviations 

M  : Months                                                   

TA*      : Truncus arteriosus 

Yr  : Years                                                       

ECD     : Endocardial cushion defect 

SES  :  Socio Economic Status                           

HLHS   : Hypoplastic left heart syndrome  

Echo : Echocardiography  

S2             : Second heart sound 

SpO2    : Oxygen Saturation of peripheral blood 

LMIC   :  Low- and middle-income countries  

OPD     : Out-patient department 

IPD      : In-patient department. 

CHD :  Congenital heart disease 

VSD :  Ventricular septal defect 

ASD :  Atrial septal defect 

PDA :  Patent ductus arteriosus  

AS :  Aortic stenosis 

PA :  Pulmonary atresia 

TOF :  Tetralogy of Fallot 

TGA :  Transposition of great arteries 

PS :  Pulmonary stenosis 

TAPVC :  Total anomalous pulmonary venous 

connection 

COA  : coarctation of aorta 

TA :  tricuspid atresia 

EA :  Ebstein anomaly 

DORV :  Double‑ outlet right ventricle 

BAV :  Bicuspid aortic valve 

 

 


