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Abstract

Background: Congenital heart diseases (CHD) are the most common congenital defects and the leading cause of birth defects-associated
morbidity, mortality, and medical expenditures. This study aimed to assess the prevalence and associated risk factors of congenital heart
disease among children in Rafsanjan, southeastern Iran.

Objectives: The current study evaluated the psychometric properties of the Persian version of the Fear of COVID-19 Scale (FCV-19S)
among emergency nurses.

Methods: In this cross-sectional study, the research population included all pediatric patients admitted to the Pediatric Cardiac Center
in Rafsanjan, southeastern Iran, from September 2018 to March 2019. A researcher-made checklist was used to collect data, including
disease and demographic information, about children and their parents through face-to-face interviews. Echocardiography was applied
to diagnose CHD.

Results: Of the 50 children, 30 (60%) were girls and 20 (40%) were boys. Patent ductus arteriosus (PDA), which affects approximately
50% of children with CHD, and atrial septal defect (ASD), which affects approximately 20% of children with CHD, were the most common
CHD anomalies. There was a significant difference between the frequency of PDA and ventricular septal defect (VSD) based on the
delivery method and gestational age (P < 0.05).

Conclusion: Our findings demonstrated a significant prevalence of PDA among children with CHD. Gestational age may serve as a

contributing factor to CHD. These results can benefit specialists in preventing and treating these conditions.
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Introduction

Congenital heart disease (CHD) comprises a wide range
of anomalies and malformations affecting the heart and
major blood vessels that arise during fetal development
and are present at birth, even if diagnosed later in life.! This
defect is one of the most common health issues and a
leading cause of mortality in newborns.? Indeed, around

30% of infant deaths at birth are due to some form of

CHD.?

Problems of congenital heart disease are typically
manageable during intrauterine life, but complications
arise after the birth of the infant, including closure of the
arterial ducts and foramen ovale and termination of fetal
blood circulation.* These complications significantly impact
the quality of life of those affected and result in substantial

medical costs for families and society as a whole.”
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The prevalence and patterns of these disorders vary
widely within and between areas and countries, ranging
from 4 to 50 per 1,000 live births.® In the US, the CHD
frequency rate is approximately 1%, or 10 per 1,000 live
births, according to the CDC.” The frequency rate of the
disease in Asia has been reported to be around 9.3 per
1,000 live births through a systematic review and meta-
analysis.® A clinical study conducted in Iran found the
mean prevalence to be 12.30 per 1,000 live births over the
period of 1998 to 2007 for the disease.’

In fact, CHD, like congenital malformations identified
during the first year of life, is mostly complex, with both
genetic and environmental causes.!”!! CHD patterns
might vary based on several etiologic parameters,
including geographic location, genetic background,
maternal age, seasonal influences, and CHD incidence
among other family members.'?

In most developing countries, a small proportion of the
population can afford the costs of diagnosis, medical
treatment, and/or surgical correction of CHD. The
situation is particularly dire for individuals residing in
remote areas where accessing basic healthcare is already a
significant challenge.!

Rafsanjan City is located in the southeastern part of Iran
and lies in the northwestern corner of Kerman Province.
The city is surrounded by around 80,000 hectares of
pistachio orchards, which use a significant quantity of
chemical pesticides, an environmental contaminant, each
year.'** Additionally, the Sarcheshmeh Copper Mine,
which ranks as the second-largest copper deposit globally,
is situated 50 kilometers south of the city. This mining
facility has been criticized for its role in polluting the
environment.'® Thus, this city presents unique risk factors
that make it an ideal location for conducting the current
study.

For proper planning and decision-making in controlling
and managing CHD, it is crucial to conduct accurate
studies to identify incidence rates and effective factors in
developing this type of disease. Various studies have been
uncovered in this respect through a search undertaken by
researchers,'*® but in Rafsanjan, with the exception of one
study conducted on newborns,”® no other study has been

located.

Objectives

Given the significance of this topic and the scarcity of
relevant studies in this area, the current study aims to
determine the prevalence of CHD and identify its

associated risk factors among children in Rafsanjan, Iran.

Methods

In this cross-sectional study, the research population
consisted of all pediatric patients admitted to the Pediatric
Cardiac Center of Ali Ibn Abitaleb Clinic in Rafsanjan,
southeastern Iran, between September 2018 and the end of
March 2019. The sample size was determined to be
equivalent to the research population (N=60). Children
under the age of 16 who had been diagnosed with at least
one kind of CHD based on an echocardiogram conducted
by a pediatric cardiologist, including the first author, were
eligible. Children unwilling to participate in the study or
those with incomplete data were excluded (n=3).
Therefore, 50 children met the inclusion criteria and were
included in the study using simple convenience sampling.

Data collection tools included a checklist for disease
information about the child as well as a checklist for
parental information on the type of CHD, including details
on parental relatives, gestational age, delivery method,
history of congenital heart disease in parents, history of
underlying diseases in parents such as diabetes and
hypertension, parental smoking, alcohol consumption,
opioid use, history of infections during pregnancy, and
history of anemia during pregnancy. To conduct the study,
the researcher (the second author) obtained all necessary
permits and was referred to the cardiac pediatric clinic.
The researcher selected samples based on inclusion and
exclusion criteria, obtained informed consent from
parents, conducted face-to-face interviews to fill out the
checklists, and used echocardiography, performed by the
first author, to diagnose CHD in all children.

Statistical Analysis

After collecting the data, they were analyzed using
descriptive (frequency and frequency relative) and analytic
(Chi-Square and Fisher's exact tests) statistics in SPSS
version 18.0. In addition, a p-value below 0.05 was
regarded as significant statistically. SPSS 18.0 and AMOS

software were used for data analysis.
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Ethical Consideration
The Ethics Committee of Rafsanjan University of
Medical approved the
(IRRUMS.REC.1397.086).  The

informed consent forms, were informed about the study

Sciences study

subjects  provided
objectives, and were assured about the confidentiality of

their information.

Results

The participants included 30 girls (60.0%) and 20 boys
(40%). Most of the children were born via cesarean section,
and their ages ranged from 1 to 16 years old. With regards
to education, the majority of mothers (74%) and fathers
(78%) held degrees lower than a high school diploma.

Furthermore, the majority of them did not have a history

a history of gestational diabetes. Lastly, there were no
notable discrepancies between the frequencies of any type
of CHD across these parental characteristic categories
[Table 1].

The prevalence rate of PDA was higher in girls than in
boys. Furthermore, the prevalence rate of PDA was higher
among children born via C-section than among those born
vaginally (38% versus 12%). Additionally, it was higher
among preterm infants delivered before 37 weeks
compared to those delivered after 37 weeks (38% versus
12%) [Table 2].

Table 1. Distribution of CHD among children

Type of CHD Number (%)
of smoking, opioid abuse, or alcohol consumption. Patent ductus arteriosus (PDA) 25 (50)
Analysis revealed that PDA was the most common form of Atrial septal defect (ASD) 10 (20)
CHD, accounting for 50%, while ASD made up 20%. In Ventricular septal defect (VSD) 5(10)
approximately 28% of the children with CHD, there Coarctation of aorta (COA) 2(4)
Patent Foramen Ovale (PFO) 4(8)
existed a familial connection between their parents, or Hypertrophic cardiomyopathy (HCM) 2(4)
more specifically, they had a consanguineous marriage. Transposition of great arteries (TGA) 1(2)
Additionally, around 12% of them experienced infections Pulmonary Stenosis (PS) 1(2)
during pregnancy; 6% had a history of maternal anemia; Total 50 (100)
22% had a history of maternal hypertension; and 20% had
Table 2. Comparison of the frequency of CHD based on childhood characteristics

Children Characteristics PDA ASD VSD COA PFO HCM TGA PS

Gender

Girl (%) 16 (32) 5(10) 4(8) 1(2) 2(4) 1(2) 0 (0) 1(2)

Boy (%) 9 (18) 5(10) 1(2) 1(2) 2 (4) 1(2) 12)  0(0)

*P-value 0.54 0.71 0.68 1 0.47 1 0/4 1

Type of Delivery

Vaginal (%) 6(12) 4(8) 4(8) 1(2) 0 (0) 0(0) 1(2) 0 (0)

Cesarean (%) 19 (38) 6(12) 1(2) 1(2) 4(8) 2 (4) 0 (0) 1(2)

*P-value 0.03 1 0.03 1 1 0.31 0.34 1

Gestational age

<37 weeks (%) 16 (32) 6 (12) 2 (4) 1(2) 4(8) 1(2) 0 (0) 0 (0)

>37 weeks (%) 9(18) 4(8) 3(6) 1(2) 0 (0) 1(2) 1(2) 1(2)

*P-value 0.004 0.52 0.44 1 0.25 1 1 1

*Chi-Square, Patent ductus arteriosus (PDA); Atrial septal defect (ASD); Ventricular septal defect (VSD); Coarctation of aorta (COA); Patent Foramen
Ovale (PFO); Hypertrophic cardiomyopathy (HCM); Transposition of great arteries (TGA); Pulmonary Stenosis (PS)

Discussion
According to the findings, among all types of CHD,
patent ductus arteriosus (PDA) was the most frequently

diagnosed, accounting for 50% of cases. This was followed

by atrial septal defects (ASD) and ventricular septal defects
(VSD), which had a 20% and 10% prevalence rate,
respectively. Another study conducted in the same urban

area found similar results, with PDA being the most
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common type of CHD anomaly in neonates with extra-
cardiac abnormalities, occurring in 78.9% of these cases.
20 PDA was the most prevalent kind of CHD in the
research by Khasawneh et al.,'” which was consistent with
the current one. VSD was second. High rates of PDA have
been reported in Pakistan'® and Iran'” as well. However,
the majority of global studies on CHD have reported that
VSD is the most common type of CHD.”'® Reviewing
CHD at four local cardiac centers in the Gaza Strip in
Palestine, it was found that VSD was the most frequently
diagnosed lesion."”” Reviewing CHD patterns in an Iranian
province,’ it was determined that ASD and TOF were the
most commonly diagnosed lesions. CHD patterns can vary
depending on various etiological, genetic, and non-genetic
factors. In addition, the variability between the
aforementioned studies could be attributed to differences
in the research population, sample size, or inclusion
criteria.

The results of the current study imply no significant
difference between various types of CHD regarding
parental characteristics, except for the mode of delivery,
gestational age, and use of opiates, which are inconsistent
with findings from other studies.>*'

The prevalence of CHD, particularly PDA, was higher in
girls than in boys in this study, whereas in previous
studies,”>? the majority of patients with congenital heart
disease were male, contradicting the current findings.
Contrastingly, other studies conducted in Saudi Arabia*
and Iceland® found no significant difference in the
prevalence of the disease between girls and boys. The
difference in gender depends on the type of disease. The
reasons for differences in the prevalence of the disease in
girls and boys, as discussed in previous studies, can be
attributed to genetic, environmental, and maternal factors,
which require further investigation into these effective
factors.

In this study, despite the lack of significant differences in
the frequency of any type of CHD between individuals
who are married contagiously, 28% of the parents of the
children with CHD shared a familial relationship, meaning
they had a consanguineous marriage. Given the important
role of genetic factors in the development of congenital

heart disease, additional research is needed in this area to

provide more reliable information on the risks of
consanguineous marriages in offspring.

There was no significant difference between the history
of maternal infections during pregnancy and the
frequency of CHD. In contrast to the present study,
previous research by Oster et al.,® found a direct
correlation between maternal infections during pregnancy
and the birth of a baby with CHD. According to the results,
there was no significant relationship between the
frequency of any type of CHD and the mothers'
conditions, such as diabetes, hypertension, or anemia. In
contrast, a previous study by Jenkins et al.,'' found that
mothers with gestational diabetes were at a higher risk of
giving birth to babies with congenital heart defects
compared to those without diabetes. In addition, a cohort
study performed in Taiwan? indicated that the CHD
frequency in infants of mothers with chronic disorders,
such as diabetes, hypertension, and anemia, was high.
Differences between these studies and the present one
could be due to variations in sample size, inclusion criteria,
and timing of the study. Therefore, additional studies are
necessary to be carried out at larger centers with long-term
follow-up.

In this study, there was a significant relationship between
the frequency of PDA and VSD and gestational age.
Similar to a population-based cohort study®® involving
2,189 infants with CHD, it was found that approximately
13.5% of infants with CHD were preterm. Thus, the
prevention of preterm delivery is highly recommended.
Conducting this study for the first time in the pediatric
research population in Rafsanjan was one of the strengths
of the present study. However, this study was conducted in
a small urban area with a limited sample size, which were
the weaknesses and limitations of the present study. As

such, similar studies should be conducted at larger centers.

Conclusions

According to the results, PDA was the most common
form of CHD. Gestational age can be a contributing factor
to CHD. The study's findings revealed new information
about the prevalence of congenital heart disease and
associated factors among children. These insights may aid
healthcare ~ professionals,

particularly  pediatric
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cardiologists and gynecologists, in understanding the topic
more effectively and developing appropriate care strategies
for prevention and treatment. This is the first known study
to focus on this subject in pediatrics in Rafsanjan,
providing novel data that could inform expert
practitioners and inspire additional investigations in the

field.
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