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ABSTRACT
The burdenofchildren with cardiovascular disease is on a rising trend. These rising trends are 
enhanced by the development of new technology in the diagnosis of cardiac lesions.This 
article is aimed at documenting the current trends in the occurrence of cardiac disease 
among children attending tertiary hospitals in Sothern Nigeria.This is a descriptive study 
which involved four hundred and thirty-nine (439) children who had cardiac disease con
firmed with echocardiography from four health institutions, namely; Niger Delta University, 
Bayelsa, Nigeria; University of Nigeria Teaching Hospital, Enugu, Nigeria; Triple care hospital, 
Enugu, Nigeria and; Blessed children hospital, Enugu, Nigeria over a -five -year period from 
July 2016- July 2020.The prevalence of congenital heart disease was 83.6% and only 16.4% 
being acquired heart disease. Many of the children with congenital cardiac defects have 
associated features of Down syndrome (trisomy 21) and the frequency was related to the type 
of defect; 6.4% (28/439). These features of Down syndrome are seen mainly in children with 
AV canal defect 33.3% (14/42) and least in children with TOF 2.0% (1/51). Zero-point two nine 
percent (1/439) had dextro-cardia and 0.2% (1/340) had VACTERAL (ano-rectal malformation) 
association, 0.2 % (1/439) had cleft lip, 1.8% (8/439) had dysmorphism other than down 
syndrome. Five 62.5% (5/8) of such dysmorphic features were associated with VSD.The 
majority of the children with cardiac disease were from the middle class 63.6% followed by 
the higher class 21.9% and the least is from the lower class 14.5%. The prevalence values of 
heart disease were quite higher than that documented in previous studiesThe is a rising 
prevalence of congenital heart disease (83.6%) and acquired heart disease (16.4%) among 
children with cardiac disease in southern Nigeria. Extracardiac anomalies were also associated 
with these trends.
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1. Introduction

Cardiac diseases are those diseases that affect the 
cardiac structure and function. It could be acquired 
or congenital. About 15 million children are noted to 
die yearly from cardiac disease. Cardiac disease in 
children evokes a lot of financial burdens. For 
instance, in western countries, where the demands 
for children with heart diseases are met, it has been 
documented that almost 450 interventional treat
ments or surgical procedures for heart diseases are 
done yearly per 5 million inhabitants [1]. The converse 
is true among developing sub-Saharan African coun
tries and Nigeria in particular, with 3–4 times the birth 
rate, and with a high burden for acquired heart dis
ease like rheumatic heart diseases, the need for car
diac intervention and cardiovascular services is much 
more [1,2].

Significant efforts, over the years, in curbing and 
ameliorating morbidity and mortality in children 
under the age of five, have been a major focus of 
the Millennium Development Goals MDG (MDG4) [3]. 

Regrettably, cardiac diseases in children (congenital 
and acquired) with an alarming mortality rate have 
been neglected and usually left for non-governmental 
organisations to tackle alone [4].

It has been reported that congenital heart disease 
constitutes about 28% of all congenital anomalies [5]. 
However, there are so many variations in the report of 
the world prevalence of congenital heart disease. For 
instance, Van der Linde et al., in their meta-analysis, 
noted the Asian continent as having a prevalence of 
9.3 per 1000 live births and Africa with the lowest 
prevalence of 1.9 per 1000 live births [5]. 
Furthermore, congenital heart disease, a subset of 
cardiac disease, presents a global prevalence of 
between 3 and 14 per 1000 live births [6–8]. 
Nevertheless, data on the overall spectrum of all car
diac diseases in our locale is hazy with wide variations.

Congenital heart diseases (CHD) contribute a very 
huge percentage of the burden of all cardiac diseases. 
It is seen in some studies that a lot of attention is 
given only to this variety of heart lesions [9–11]. 
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Granted that acquired heart disease constitutes 
a smaller percentage of cardiac disease in Nigeria, 
yet they constitute a menace to child health, espe
cially in regions where environmental health and 
infectious disease remain a bane. Although appropri
ate use of antibiotics has reduced the incidence of 
rheumatic heart disease, however, cardiomyopathy 
(CMP) is becoming a commonplace among children 
with cardiac disease in our society [9–14].

A search in the literature has shown that most 
studies focused mainly on the pattern of congenital 
and acquired heart disease without highlighting any 
trends or associated factors. Extra-cardiac correlates of 
cardiac disease and trends are also discussed in 
a snapshot. This study is exceptional in that it dis
cussed current trends of structural cardiac diseases 
and all associations in a stratum. The study is there
fore aimed at determining the trends and patterns of 
cardiac disease among children attending four health 
institutions.

2. Materials and methods

2.1. Study area

This is a descriptive study, involving four health insti
tutions, namely,

1. Niger Delta University, Bayelsa, Nigeria;
2. University of Nigeria Teaching Hospital, Enugu, 

Nigeria;
3. Triple Care Hospital, Enugu, Nigeria; and
4. Blessed Children’s Hospital, Enugu, Nigeria, over 

a five-year period from July 2016 to July 2020.
Four hundred and thirty-nine children who had 

either congenital or acquired heart disease were con
firmed with echocardiography.

2.2. Study population

The paediatric cardiology sections of the University of 
Nigeria and Niger Delta University are referral centers 
for children with cardiac disease. Meanwhile, Triple Care 
Hospital and Blessed Children’s Hospital are private 
hospitals that see all paediatric cases including children 
with cardiac diseases. Children recruited are those with 
cardiac disease from the age of 1 day to 18 years.

2.3. Study design

It is a descriptive study that assessed current trends of 
structural cardiac diseases and associated factors. 
Children with cardiac disease, who attended the four 
health institutions and fulfilled the inclusion criteria, 
were recruited into the study. The questionnaire con
tains details such as demographic variables, socioeco
nomic variables, extracardiac correlates, syndromic 

correlates, weight and height of the subjects, and 
diagnosis of the particular cardiac lesion.

2.4. Study tool

Echocardiography was done with the Hewlett-Packard 
(HP) model SONO 2000 which was used for collecting 
echocardiographic data from University of Nigeria 
Teaching Hospital from 2016 to 2018 and the E2- 
model Sonoscape Medical Corp 2019 Cardiac 
Ultrasound Imaging used for echocardiographic data 
from Blessed Children’s Hospital from 2018 to 2020, 
while a portable MyLab Gamma Esaote® cardiac ultra
sound machine was used at NDUTH from 2018 to 
2020 and the Versana Premier 2019 Cardiac 
Ultrasound Imaging was used for echocardiographic 
data from Triple Care Hospital from 2019 to 2020. 
Both 2D echo and Doppler with all cardiac measure
ments were taken. Diagnosis of cardiac disease was 
also made following the standard definition [14].

2.5. Social class

Each family of children with the cardiac disease was 
assigned a socio-economic class using 
a recommended method, modified by Oyedeji [15]. 
Parents’ occupations and the highest level of educa
tion were assigned a score from 1 (highest) to 5 (low
est). The mean score for both parents provided 
a score for a social class that fell within the 1–5 
range. Those with a mean score 1–2 were further 
grouped into the upper class and 2.1–3.0 as 
a middle class, while those with a mean score of 
3.1–5.0 were grouped into a lower social class.

2.6. Data analysis

The data were analysed with IBM SPSS Statistics for 
windows, version 20 (IBM Corp., Chicago). Categorical 
variables were analysed in the form of proportions 
and percentages and presented in tables. Discrete 
variables including age were analysed and summar
ized as means and standard deviations.

3. Result

3.1. Demographic characteristics

Four hundred and thirty-nine children were diag
nosed with cardiac diseases during the study period. 
Table 1 illustrates the demographic characteristics of 
the patients. The subjects consisted of 52.4% (230/ 
439) males, and the majority (41.7% (183/439)) were 
infants. The mean age was 41.3 (51.8) months.
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3.2. Prevalence of cardiac diseases

The prevalence of the various cardiac diseases is as 
shown in Table 2, with 83.6% being congenital cardiac 
defects and only 16.4% being acquired heart disease. 
The acquired heart diseases were cardiomyopathy 
(CMP) and rheumatic heart disease.

3.3. Epidemiology of extra-cardiac correlates

Many of the children with congenital cardiac defects 
have associated features of Down syndrome (trisomy 
21), and the frequency was related to the type of 
defect (6.4% (28/439)). These features of Down syn
drome are seen mainly in children with AV canal 
defect (33.3% (14/42)) and least in children with TOF 
2.0% (1/51). Zero-point two 9% (1/439) had dextrocar
dia and 0.2% (1/340) had VACTERAL (ano-rectal mal
formation) association, 0.2% (1/439) had a cleft lip, 
and 1.8% (8/439) had dysmorphism other than 
Down syndrome. Five 62.5% (5/8) of such dysmorphic 
features were associated with VSD.

3.4. Social class

The majority of the children with cardiac disease were 
from the middle class (63.6%) followed by the higher 
class (21.9%) and the least was from the lower 
class (14.5%).

4. Discussion

This study has shown a piece of very important infor
mation on current trends and patterns of cardiac dis
eases in children. This is the very first time in this region 
where patterns of cardiac diseases and associated fac
tors were undertaken in a snapshot. Among children 
with cardiac disease, 83.6% had congenital cardiac 
defects and only 16.4% had acquired heart disease.

Chelo [16] and colleagues in Cameroon noted 
a prevalence of 73.8% and 25.8%, respectively, for 
congenital and acquired heart disease in a sample of 
16,666 subjects, while Nadia et al. [17] noted 
a prevalence of 89.3% and 10.7%, respectively. The 
differences in prevalence could be due to the dura
tion of the study and sample size.

Ventricular septal defect is noted as the most prevalent 
congenital disease in this study, with a rising trend of 
34.4% compared to previous studies [18,19]. 
Furthermore, Tetralogy of Fallot was noted to occur with 
a frequency of 11.6%, which was higher than 9.2% 
obtained by Chinawa et al. [20] in Enugu. There has 
been a similar increase in the occurrence of other con
genital heart diseases obtained in this study when com
pared with other studies. For example, the prevalence of 
PDA, ASD, and AV canal defects obtained in this study was 
higher than that seen in other studies [21–25].

This increase in trends in congenital heart disease 
could be explained by the availability of the facility and 
manpower in the diagnosis of cardiac disease. Increased 
awareness and health education are also contributory 
factors.

Rheumatic heart disease and cardiomyopathy 
(CMP) are the most common acquired heart 
diseases seen in this study with a rising prevalence 
rate of 8.4% and 4.3%, respectively.

Rheumatic heart disease was seen in 6% of cases of 
cardiac disease in a study in Mozambique [26] and 5.1% 
[27] seen in India. However, the prevalence in our study is 
higher compared to the studies above. This rising trend 
could be explained by regression in the campaign for 
hygiene, health promotion, early detection and treatment 
of tonsillar infections, and environmental sanitation [28]. 
The most common type of cardiomyopathy (CMP) seen in 
this study is dilated cardiomyopathy (CMP). There is also 
a rising prevalence of cardiomyopathy (CMP) as seen in 
this study. Likewise, the incidence of CMP from 1998 to 
2006 in Korean children was noted as 0.28 per 100,000 
[29]. In the USA, it is found to be 1.13 per 100,000 [30], 
while prevalence rates of 1.24 per 100,000 children were 
reported in Australia [31].

The use of new facilities and increased awareness of 
cardiac disease may explain the rise in cardiac disease. 
Extra-cardiac features, noted in this study, are expressed 
more among children with congenital heart disease. 
Commonly seen extra-cardiac features are those with 
syndromic correlates. The prevalence of Down syndrome 

Table 1. Demographic characteristics of patients with cardiac 
disease.

Sex n %

Male 230 52.4
Female 209 47.6
Total 439 100.0
Age group N %
Infant 183 41.7
Preschool 128 29.2
School age 60 13.7
Adolescents 68 15.4
Total 439 100.0

Infants (≤1 year), preschool (>1 year to 5 years), school age (>5 years to 
10 years), and adolescents (>10 years to 18 years). 

Table 2. Frequency of various cardiac diseases.
Cardiac disease Frequency Percent

ASD 39 8.9
VSD 151 34.4
PDA 70 15.9
TOF 51 11.6
AVCD 42 9.6
TGA 7 1.6
DORV 3 0.7
PS 2 0.5
AS 1 0.2
CMP 19 4.3
RHD 37 8.4
IE 16 3.7
Cortriatum sinistrum 1 0.2
Total 439 100.0

ASD, atrioventricular defect; VSD, ventricular septal defect; PDA, patent 
ductus arteriosus; TOF, tetralogy of Fallot; TGA, transposition of great 
arteries; CMO, cardiomyopathy (CMP); AVCD, atrio-ventricular cardiac 
defect; RHD, rheumatic heart disease. IE, infective endocarditis. 
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seen in this study is 6.4% and is very common in children 
with AV canal defects with a prevalence of 33.3% 
among them. Pfitzer et al. [32], on assessment of 
dynamics of children with Down syndrome born 
between 1980 and 2014, also noted atrioventricular 
septal defect as the most common congenital heart 
disease in children with Downs syndrome. Other extra- 
cardiac associations noted in this study are anorectal 
malformation and dextrocardia, but with a very low 
prevalence rate. Dextrocardia was seen in 0.29% of 
children with cardiac disease in this study. 
Dextrocardia is a rare congenital malformation with 
a prevalence of 0.40–0.83 per 10,000 births in various 
studies. The prevalence obtained in our study is similar 
to the 0.14% seen by Epcacan et al. [33] among chil
dren admitted to the paediatric cardiology depart
ment. Situs inversus dextrocardia was the most 
common type of dextrocardia documented in our 
study. This is also obtainable in other studies [34]. The 
prevalence of VACTERL association which presented as 
anorectal anomaly was noted in 0.29% of children in 
this study. The increased trends of dysmorphic features 
in children with congenital heart disease when com
pared with the general population is suggestive of the 
importance of these landmarks for early diagnosis and 
management of these cases [35]. It has long been 
documented that there exists an association between 
major gastrointestinal (GI) malformations in children 
with congenital heart disease. Prevalence as high as 
65% in those GI malformation cases was usually seen in 
children with syndromes. Chéhab et al. [36] from 
Lebanon reported the prevalence of congenital cardiac 
anomaly malformations in 38% of 105 patients with GI 
malformations. Genetic variants, race, and sample size 
may contribute to these differences in the prevalence 
of dextrocardia and VACTERAL syndrome.

There was a male preponderance in our study, and the 
majority of children with cardiac disease were from the 
middle socioeconomic class. Mughal et al. also noted 
a male preponderance with the majority of families 
belonging to the middle socioeconomic class [37]. Their 
study was carried out among 211 patients undergoing 
treatment for cardiac disease. The effects of cardiovascu
lar diseases are not restricted to morbidities alone but 
could infiltrate into the socio-economic well-being of 
children with cardiac disease. Heart diseases due to their 
chronicity could affect children holistically. Even affected 
children from a very high social class could change the 
socioeconomic status of the parents to a downward level 
due to the heavy financial burden involved in the man
agement of the disease [38–41].

5. Conclusion

There is a rising prevalence of congenital heart dis
ease (83.6%) and acquired heart disease (16.4%) 
among children with cardiac disease in southern 

Nigeria. Extracardiac anomalies were also associated 
with these trends.
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