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Abstract

Introduction: Congenital heart disease (CHD) occurs in about 8 cases per 1,000 live births and is responsible for 30% of all
neonatal deaths. The reportedly high prevalence of CHD underscores the necessity of the implementation of local
evaluations and screening programs in order to plan for appropriate interventions. Regarding this, the present study was
performed to determine the prevalence of CHD and its associated risk factors among the newborns with respiratory
distress and cyanosis admitted to Vali-e-Asr Hospital in Birjand, Iran, in 2016.

Methods: This cross-sectional analytical study was conducted on the records of 199 neonates admitted to the Neonatal
Unit of Vali-e-Asr Hospital due to respiratory distress and cyanosis in 2016. The data were collected using a predesigned
form covering such information as gender, type of delivery, and gestational diabetes. Data analysis was performed in SPSS
software (version 22) using the Chi-squared test. P-value less than 5% was considered statistically significant.

Results: Out of the 199 neonates enrolled in this study, 168 (84.4%) cases suffered from CHD. Patent ductus arteriosus
(PDA) was the most common anomaly among the neonates (n=85, 50.5%), followed by atrial septal defect (n=41, 24.4%),
ventricular septal defect (n=36, 21.4%), transposition of great arteries (n=4, 2.2%), and other complex heart anomalies
(e.g., shone complex; n=2, 1.1%), respectively. The results revealed that the presence of CHD, especially PDA, in neonates
was associated with their parental interfamily marriage (P=0.024).

[ Downloaded from jsurgery.bums.ac.ir on 2025-12-17 ]

Conclusions: The high prevalence and mortality of CHD necessitate the control of premarital and preconception potential
risk factors (e.g., inter-family marriage) and preparation for the implementation of effective interventions for the
neonates with respiratory distress and cyanosis.
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Introduction

Congenital heart disease (CHD) is the fifth
leading cause of neonatal and pediatric mortality
that comprises 25% of all congenital malformations.
This anomaly is the major cause of cardiovascular
disease in children and accounts for 90% of
children's deaths (1, 2). The CHD occurs in 5-8
cases per 1,000 live births and has the prevalence
rates of 2% and 10-25% in stillbirth cases and
aborted fetuses, respectively (3).

There are more than 35 types of known heart
defects and several types of impairments that can
co-occur in a child. The incidence of most of these
conditions in children can greatly reduce the
quality of life of their mothers (4). There is a wide
range of illness severity among the neonates born
with heart defects. Many of these newborns are
completely asymptomatic in the neonatal period;
accordingly, only 2-3 cases per 1,000 live neonates
with CHD are symptomatic. Based on the evidence,
40-50% of these neonates are diagnosed in the first
week of their life and 50-60% of them are
diagnosed by the end of the first month (5).

The CHD is more common in preterm neonates
and very prevalent in the fetuses. Although about
half of the congenital heart defects are relatively
unimportant, others may lead to disability or
death, if not properly managed. Therefore, a
thorough examination and paraclinical assessment
can be of great importance when facing a neonate
with suspected CHD (6).

The available reports are indicative of the high
prevalence of CHD in different areas (7-10).
Regarding this, it is essential to perform local
studies with the aim of achieving enough data to
plan for screening, prevention, diagnosis, and
treatment of CHD. With this background in mind,
the present study was conducted to determine the
prevalence of CHD and its associated risk factors
among newborns with respiratory distress and
cyanosis (as the most important manifestations of
CHD) in Vali-e- Asr Hospital, Birjand, Iran, in 2016.

Methods

This cross-sectional analytical study was
conducted on neonates admitted to the Neonatal
Intensive Care Unit (NICU) of Vali-e-Asr Hospital,
Birjand, due to respiratory distress and cyanosis in
2016. This study was confirmed by the Ethics
Committee of Birjand University of Medical
Sciences, Birjand, under the ethical code of
ir.bums.rec.1396.10. The inclusion criterion in this
study was the presence of respiratory distress (i.e.,
tachypnea, grunting, and subcostal, intercostal, and
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suprasternal retraction) or cyanosis proven by a
pulse oximeter with saturation less than 90% in
the two extremities 24 h after birth. On the other
hand, the exclusion criteria were: 1) parental
noncollaboration, 2) instability of vital signs in
neonates, and 3) elimination of heart disease in
echocardiography.

In this study, the detection of CHD was based on
echocardiography. Therefore, the existence of an
echocardiography report in the patients’ records
was also considered an inclusion criterion. Out of
388 patients admitted to the NICU, 199 cases met
our criteria and were included in this study. The
data were collected using a predesigned form that
was confirmed by three expert pediatricians and
covered such data as CHD type, gender, maturity
(i.e., preterm or term), type of delivery, interfamily
marriage, gestational diabetes, and family history
of CHD. The CHD type was determined using
echocardiography reports based on the opinion of
a pediatric cardiologist.

Statistical analysis

The data were analyzed in SPSS software
(version 22) using the Chi-squared test. All ethical
regulations were considered and followed in
this study. P-value less than was considered
statistically significant.

Results

The incidence rate of CHD in this study was
estimated at 84.4%. Out of 199 patients, 121
(60.8%) cases were male. Regarding the type of
delivery, 101 (50.8%) and 98 (49.2%) neonates
were delivered through vaginal birth and cesarean
section, respectively. In terms of maturity, 123
(66.8%) and 76 (33.2%) subjects were term and
preterm, respectively. In addition, interfamily
marriage was reported in 61 (30.7%) neonates.
Based on the data, 28 (14.07%) cases with
gestational diabetes had a complicated pregnancy
and 55 (27.6%) neonates had a family history of
CHD (Table 1).

As demonstrated in Table 2, 168 (84.4%) cases
were found to have CHD, among whom 105
(62.5%), 44 (26.1%), and 19 (11.3%) neonates
respectively had 1, 2, and 3 defects, comprising a
total of 168 defects in the study population. Among
the different types of CHDs, patent ductus
arteriosus had the highest prevalence in our
patients (42.7%; Table 2).

Based on the results, interfamily marriage was
associated with CHD in neonates (P=0.024).
Further analysis showed that the presence of atrial
septal defect (ASD) in neonates was associated
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Table 1: Frequency distribution of congenital heart disease based on gender, delivery type, maturity,

interfamily marriage, and gestational diabetes

. CHD
Variable Positive Negative P-value
Male 96 (85.7%) 16 (14.3%)
Gender Female 72 (82.8%) 15 (17.2%) 0.330
) NVD 91 (90.4%) 10 (9.6%)
Type of delivery C-section 77 (18.5%) 21 (21.5%) 0.893
i Term 102 (82.9%) 21 (17.1%)
Maturity Preterm 66 (94.2%) 10 (5.8%) 0.328
CHD family Positive 55 (100%) 0 (0%) 0.339
history Negative 113 (79.5%) 31 (21.5%) )
Interfamily Yes 47 (77%) 14 (23%) 0.024%
marriage No 121 (87.6%) 17 (12.4%) )
Gestational Yes 17 (60.7%) 11 (39.3%) 0.712
diabetes No 151 (88.3%) 20 (11.7%) )

* Statistically significant
CHD: congenital heart disease, NVD: natural vaginal delivery

Table 2: Prevalence of different types of congenital heart diseases

Defect Number Percentage
Atrial septal defect 41 244
Ventricular septal defect 36 214
Dextro-transposition of great arteries 4 2.2
Patent ductus arteriosus 85 50.5
Complex heart anomalies 2 1.1

with gender (P=0.013). In this regard, this defect
was more common in male neonates than in their
female counterparts. The results also revealed a
significant association between ventricular septal
defect (VSD) and the type of delivery (P=0.03). In
this respect, VSD was more commonly observed in
neonates with natural vaginal delivery.

In addition, the dextro-transposition of great
arteries (D-TGA) was found to be associated with
gender (P=0.04). The results revealed that the
mentioned defect was more common in male
neonates than in their female peers. There was also
a significant relationship between PDA and
interfamily marriage (P=0.014). Based on the
findings, CHD had a higher prevalence among men
(60.8%) than among women (39.2%). Table 1
presents the other demographic and medical
findings.

Discussion

In this study, the prevalence of CHD in neonates
with cyanosis and respiratory distress was
estimated at 84.4%. Based on our results,
interfamily marriage can be considered a risk
factor for CHD. However, CHD showed no
significant association with gender (except for ASD
and D-TGA), type of delivery (except for VSD),
gestational diabetes, and family history of CHD.

In a study performed by Mohsenzadeh et al,,
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CHD was reported to have a higher prevalence in
the male population than in the females (11).
Similarly, in a couple of studies performed by
Nikiar et al. (12) and Smitha et al. (13), the
majority of patients with CHD were male.
Nonetheless, in two studies performed in Saudi
Arabia (14) and Iceland (15), the prevalence of the
CHD was similar in males and females. The results
of the present research are consistent with those of
the latter studies.

Among 199 patients enrolled in this study, 41
(20.6%), 36 (18.1%), 4 (2%), 85 (42.7%), and 2
(1%) cases had ASD, VSD, D-TGA, PDA, and
complex heart lesion, respectively. In the study by
Mohsenzadeh et al. (11), VSD (44%) and ASD
(21%) were the most common congenital
anomalies of the heart. Based on the evidence, VSD
is the most common congenital heart defect in the
world (2). The VSD is reported to have the
prevalence of 94%, 62.7%, 46.6%, 41.8%, 45.7%,
33.9%, 31.41%, 24.9%, and 21.2% in Japan (16),
China (17), Nigeria (18), United States (19), Iceland
(3), Saudi Arabia (14), Czech Republic (20), Oman
(21), and India (22), respectively.

In a study carried out by Nickyar (12), ASD was
the most common congenital heart defect with a
prevalence of 36.35%. In addition, in a study
performed by Hussain (23), the most common
congenital heart anomaly was VSD (31.3%),
followed by ASD (22.9%), PDA (14.94%), tetralogy
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of fallot (6.89%), pulmonary stenosis (5.79%), D-
TGA (4.59%), and atrioventricular canal defects
(3.44%). These differences in disease prevalence
may be due to the difference among populations in
terms of racial and genetic factors (24).

The results of the present study demonstrated
no association between CHD and prematurity.
However, some studies, such as those conducted by
Mohsenzadeh et al. (11), Fakhrzadeh et al. (25),
and Tanner (26), showed a higher prevalence of
CHD in premature neonates. This could be due to
higher mortality among premature infants born
with severe cardiovascular defects (26), which
eliminates the need for receiving medical facilities
or undergoing echocardiography.

Our results revealed a significant association
between the presence of PDA in neonates and
parental interfamily marriage. Nonetheless, such a
relationship was not found between the other
neonatal cardiac defects (i.e., ASD, VSD, and D-TGA)
and parental interfamily marriage. In the same
vein, Movahedian et al. (27) reported that 41.3% of
neonates with CHD were born to parents with
interfamily marriage. Considering the role of
genetic factors in the development of CHD, it seems
necessary to inform families regarding the higher
risk of CHD for the neonates born as a result of an
interfamily marriage (27).

Conclusions

Our results revealed the high prevalence
and mortality of CHD, especially in neonates
with respiratory distress and cyanosis. This
underscores the importance of controlling the
potential risk factors (e.g., interfamily marriage)
and taking necessary measures to be prepared for
the establishment of quick diagnosis and
implementation of effective interventions for
neonates with respiratory distress and cyanosis.

Acknowledgments

The authors would like to extend their gratitude
to the Research Deputy of Birjand University of
Medical Sciences for their financial support.

Funding

No funding is received from a known resource.

Conflict of Interest

The authors have no competing interests.

References

1. Bernier PL, Stefanescu A, Samoukovic G,

10.

11.

12.

Prevalence of congenital heart disease ...

Tchervenkov CI. The challenge of congenital heart
disease worldwide: epidemiologic and demographic
facts. Semin Thorac Cardiovasc Surg Pediatr Card
Surg Annu. 2010; 13(1):26-34. PMID: 20307858 DOL:
10.1053/.pcsu.2010.02.005

van der Linde D, Konings EE, Slager MA, Witsenburg
M, Helbing WA, Takkenberg J], et al. Birth prevalence
of congenital heart disease worldwide: a systematic
review and meta-analysis. ] Am Coll Cardiol. 2011;

58(21):2241-7. PMID: 22078432 DOI: 10.1016/j.

jacc.2011.08.025

Qu Y, Liu X, Zhuang ], Chen G, Mai ], Guo X, et al
Incidence of congenital heart disease: the 9-year
experience of the guangdong registry of congenital
heart disease, China. PLoS One. 2016; 11(7):
e0159257. PMID: 27409588 DOI: 10.1371/journal.

pone.0159257

Jomefourjan S, Salehi S, Riasi H, Salehi F. Is there any
difference in the scores of life quality between
mothers of children with congenital heart diseases in
need of cardiac surgery and mothers of healthy
children? ] Surg Trauma. 2017; 5(3):67-73.

Begum S. Congenital heart disease-Bangladesh
perspective. Bangladesh ] Anat. 2013; 10(2):43-4.

Yeh SJ, Chen HC, Lu CW, Wang JK, Huang LM, Huang
SC, et al. Prevalence, mortality, and the disease
burden of pediatric congenital heart disease in
Taiwan. Pediatr Neonatol. 2013; 54(2):113-8. PMID:
23590956 DOI: 10.1016/j.pedneo.2012.11.010

Leirgul E, Fomina T, Brodwall K, Greve G, Holmstrom
H, Vollset SE, et al. Birth prevalence of congenital
heart defects in Norway 1994-2009--a nationwide
study. Am Heart J. 2014; 168(6):956-64. PMID:
25458661 DOI: 10.1016/j.ahj.2014.07.030

Egbe A, Uppu S, Lee S, Stroustrup A, Ho D, Srivastava
S. Temporal variation of birth prevalence of
congenital heart disease in the United States.
Congenital Heart Dis. 2015; 10(1):43-50. PMID:
24612877 DOI: 10.1111/chd.12176

Jacobs EG, Leung MP, Karlberg ]. Distribution of
symptomatic congenital heart disease in Hong Kong.
Pediatr Cardiol. 2000; 21(2):148-57. PMID: 10754087
DOI:10.1007 /5002469910025

Wu MH, Chen HC, Lu CW, Wang JK, Huang SC, Huang
SK. Prevalence of congenital heart disease at live
birth in Taiwan. ] Pediatr. 2010; 156(5):782-5. PMID:
20138303 DOI:10.1016/j.jpeds.2009.11.062

Mohsenzadeh A, Saket S, Ahmadipour S, Baharvand
B. Prevalence and types of congenital heart disease in
babies born in the city of Khorramabad (2007-
2011). Yafte. 2014; 15(5):23-9.

Nikyar B, Sedehi M, Mirfazeli A, Qorbani M,
Golalipour MJ. Prevalence and pattern of congenital
heart disease among neonates in Gorgan, Northern
Iran (2007-2008). Iran J Pediatr. 2011; 21(3):307-12.
PMID: 23056806


https://www.ncbi.nlm.nih.gov/pubmed/?term=The+challenge+of+congenital+heart+disease+worldwide%3A+epidemiologic+and+demographic+facts
https://doi.org/10.1053/j.pcsu.2010.02.005
https://doi.org/10.1053/j.pcsu.2010.02.005
https://www.ncbi.nlm.nih.gov/pubmed/22078432
https://doi.org/10.1016/j.jacc.2011.08.025
https://doi.org/10.1016/j.jacc.2011.08.025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Incidence+of+Congenital+Heart+Disease%3A+The+9-Year+Experience+of+the+Guangdong+Registry+of+Congenital+Heart+Disease%2C+China.
https://doi.org/10.1371/journal.pone.0159257
https://doi.org/10.1371/journal.pone.0159257
https://www.ncbi.nlm.nih.gov/pubmed/23590956
https://www.ncbi.nlm.nih.gov/pubmed/23590956
https://doi.org/10.1016/j.pedneo.2012.11.010
https://www.ncbi.nlm.nih.gov/pubmed/25458661
https://www.ncbi.nlm.nih.gov/pubmed/25458661
https://linkinghub.elsevier.com/retrieve/pii/S0002870314004980
https://www.ncbi.nlm.nih.gov/pubmed/24612877
https://www.ncbi.nlm.nih.gov/pubmed/24612877
https://doi.org/10.1111/chd.12176
https://www.ncbi.nlm.nih.gov/pubmed/?term=Distribution+of+symptomatic+congenital+heart+disease+in+Hong+Kong.
https://link.springer.com/article/10.1007%2Fs002469910025
https://www.ncbi.nlm.nih.gov/pubmed/20138303
https://www.ncbi.nlm.nih.gov/pubmed/20138303
https://doi.org/10.1016/j.jpeds.2009.11.062
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+and+pattern+of+congenital+heart+disease+among+neonates+in+Gorgan%2C+Northern+Iran+\(2007-2008\).
http://dx.doi.org/10.32592/Jsurgery.2019.7.1.103
http://jsurgery.bums.ac.ir/article-1-172-en.html

[ Downloaded from jsurgery.bums.ac.ir on 2025-12-17 ]

[ DOI: 10.32592/Jsurgery.2019.7.1.103 ]

Prevalence of congenital heart disease ...

13.

14.

15

16.

17.

18.

19.

20.

Smitha R, Karat SC, Narayanappa D, Krishnamurthy
B, Prasanth SN, Ramachandra NB. Prevalence of
congenital heart diseases in Mysore. Indian ] Hum
Gen. 2006; 12(1):18.

Alabdulgader AA. Congenital heart disease in Saudi
Arabia: current epidemiology and future projections.
Eastern Mediterr Health ]. 2006; 12(Suppl 2):S157-67.

. Stephensen SS, Sigfusson G, Eiriksson H, Sverrisson

JT, Torfason B, Haraldsson A, et al. Congenital cardiac
malformations in Iceland from 1990 through 1999.
Cardiol Young. 2004; 14(4):396-401. PMID:
15680046 DOI: 10.1017/51047951104004081

Takami T. Prevalence of cardiac murmur detected on
routine neonatal examination. ] Tokyo Med Univ.
2001; 59:290-3.

Zhang Y, Riehle-Colarusso T, Correa A, Li S, Feng X,
Gindler ], et al. Observed prevalence of congenital
heart defects from a surveillance study in China.
] Ultrasound Med. 2011; 30(7):989-95. PMID:
21705732

Sadoh WE, Uzodimma CC, Daniels Q. Congenital heart
disease in Nigerian children: a multicenter
echocardiographic study. World ] Pediatr Congenit
Heart Surg. 2013; 4(2):172-6. PMID: 23799730 DOI:
10.1177/2150135112474026

Reller MD, Strickland M], Riehle-Colarusso T, Mahle
WT, Correa A. Prevalence of congenital heart defects
in metropolitan Atlanta, 1998-2005. ] Pediatr. 2008;
153(6):807-13. PMID: 18657826 DOI: 10.1016/j.

jpeds.2008.05.059

Samanek M, Slavik Z, Zbotilovd B, Hrobotiova V,
Voriskova M, Skovranek J. Prevalence, treatment, and

25

21.

22.

23.

24.

25.

26.

27.

Golboie et al

outcome of heart disease in live-born children: a
prospective analysis of 91,823 live-born children.
Pediatr Cardiol. 1989; 10(4):205-11. PMID: 2687820
DOI: 10.1007/BF02083294

Subramanyan R, Joy ], Venugopalan P, Sapru A, al
Khusaiby SM. Incidence and spectrum of congenital
heart disease in Oman. Ann Trop Paediatr. 2000;
20(4):337-41. PMID: 11219172

Kapoor R, Gupta S. Prevalence of congenital heart
disease, Kanpur, India. Indian Pediatr. 2008;
45(4):309-11. PMID: 18451451

Hussain S, Sabir M, Afzal M, Asghar I. Incidence of
congenital heart disease among neonate's in a
neonatal unit of a tertiary care hospital. ] Pak Med
Assoc. 2014; 64(2):175-8. PMID: 24640808

Bjornard K, Riehle-Colarusso T, Gilboa SM, Correa A.
Patterns in the prevalence of congenital heart
defects, metropolitan Atlanta, 1978 to 2005. Birth
Defects Res Part A Clin Mol Teratol. 2013; 97(2):87-
94. PMID: 23404870 DOI: 10.1002/bdra.23111

Fakhrzadeh H, Ghasemi M. Incidence of congenital
heart disease in neonates of Bushehr port, Iran. Iran
South Med J. 1999; 2(1):14-8.

Tanner K, Sabrine N, Wren C. Cardiovascular
malformations among preterm infants. Pediatrics.
2005; 116(6):e833-8. PMID: 16322141 DOI: 10.1542/

peds.2005-0397

Movahedian AH, Noorbakhsh SE, Mosaiebi Z,
Mazoochi T, Moosavi SG. Prevalence of congenital
heart disorders in neonates hospitalized in Shahid
Beheshti Hospital during the years 1996-2000. Feyz
J. 2001; 5(2):76-80.



https://www.ncbi.nlm.nih.gov/pubmed/15680046
https://www.ncbi.nlm.nih.gov/pubmed/15680046
https://doi.org/10.1017/S1047951104004081
https://www.ncbi.nlm.nih.gov/pubmed/21705732
https://www.ncbi.nlm.nih.gov/pubmed/21705732
https://www.ncbi.nlm.nih.gov/pubmed/?term=Congenital+heart+disease+in+Nigerian+children%3A+a+multicenter+echocardiographic+study.
https://doi.org/10.1177/2150135112474026
https://doi.org/10.1177/2150135112474026
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+congenital+heart+defects+in+metropolitan+Atlanta%2C+1998-2005
https://doi.org/10.1016/j.jpeds.2008.05.059
https://doi.org/10.1016/j.jpeds.2008.05.059
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence%2C+treatment%2C+and+outcome+of+heart+disease+in+live-born+children%3A+a+prospective+analysis+of+91%2C823+live-born+children
https://doi.org/10.1007/BF02083294
https://www.ncbi.nlm.nih.gov/pubmed/?term=Incidence+and+spectrum+of+congenital+heart+disease+in+Oman.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kapoor+R%2C+Gupta+S.+Prevalence+of+congenital+heart+disease%2C+Kanpur%2C+India
https://www.ncbi.nlm.nih.gov/pubmed/?term=Incidence+of+congenital+heart+disease+among+neonate%27s+in+a+neonatal+unit+of+a+tertiary+care+hospital
https://www.ncbi.nlm.nih.gov/pubmed/23404870
https://doi.org/10.1002/bdra.23111
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tanner+K%2C+Sabrine+N%2C+Wren+C.+Cardiovascular+malformations+among+preterm+infants
https://doi.org/10.1542/peds.2005-0397
https://doi.org/10.1542/peds.2005-0397
http://dx.doi.org/10.32592/Jsurgery.2019.7.1.103
http://jsurgery.bums.ac.ir/article-1-172-en.html
http://www.tcpdf.org

