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ABSTRACT 

Aim: The aim of this systematic review and the meta-analysis was to evaluate the Prevalence of ASD and VSD  in Iranian 
children with congenital heart defect.  
Methods: The proposed protocol and the methods used in this systematic study were developed based on the 
Cochrane Handbook for Systematic Reviews of Interventions and reported according to the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA). Observational studies conducted on the general population are 
attached and studies on specific populations (acute conditions, home care centers) were excluded. 
Results: According to the results of the randomized method (95% CI), the overall ASD prevalence rate among 1260 
persons was 8.1%,(95% CI 6.5-9.5) I

2
 = 77.3 %, the overall VSD prevalence rate among 1100 persons was 27.4%, (95% CI 

25-29.7)I
2
 = 94.4% 

Conclusion: To prevent congenital heart disease (CHD), women are advised to start taking multivitamins and folic acid 
three months before pregnancy and to perform the necessary tests to assess maternal health. If they have diabetes, 
thyroid disorders, phenylketonuria, infectious diseases, hypertension, etc. they have to undergo appropriate treatment 
and then plan for pregnancy. In mothers with the above-mentioned diseases or with a history of CHD and chromosomal 
and genetic diseases in the family and parents, fetal heart echocardiography at 7 weeks of gestation is recommended 
to diagnose CHD in the fetus. 
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INTRODUCTION 

Congenital heart anomalies are one of the most 
common congenital diseases in children (1). Among 
congenital anomalies, cardiovascular system lesions 
represent the most common cause of death (2). 
Some congenital heart diseases require 
angiography and catheterism and ultimately 
surgery(3). 

Congenital heart disease (CHD) is one of the leading 
causes of death in the first year of life and is 
classified as a specific category of heart disease that 
is present since birth and is typically developed due 
to abnormal growth of normal fetal structures or 
the stoppage of the maturation of these structures 
in the early stages of embryonic development (4-6). 
Most of these diseases are well tolerated in the 
uterus, but the problems start after birth, with the 
closure of the artery and the oval hole and the 
elimination of fetal blood circulation (7). The 
prevalence of the disease varies from region to 
region, but in total, it accounts for 1 in 5 live births 
(8). 

Methods 

Enrollment and Inclusion Criteria 

The proposed protocol and the methods used in 
this systematic study were developed based on the 
Cochrane Handbook for Systematic Reviews of 
Interventions and reported according to the 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA). Observational studies 
conducted on the general population are attached 
and studies on specific populations (acute 
conditions, home care centers) were excluded. The 
results were formulated as reported in the study. 
The minimum sample size was 25 patients per 
study. The target population was the entire Iranian 
population.  

International databases (PubMed, Google Scholar, 
WOS, and Scopus) and national databases (SID, 
MAGIRAN) and national publications were reviewed 
to find similar studies without language and 
regional constraints from September 1 to 30, 2019. 
The MEDLINE research strategy was used to search 
for other databases. Specific research strategies 
were developed by the Health Sciences Library 
specializing in systematic reviews based on the Peer 
Review of Electronic Search Strategies (PRESS) . 
Also, PROSPERO was used for ongoing and recently 
completed systematic reviews. Boolean operator 
(AND, OR, and NOT), Medical Subject Headings 
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(MeSH), cut "*", and related textual words were 
used to search for titles and abstracts with the 
following keywords: Patent ductus arteriosus , 
Atrial septal defect  , congenital heart defectx, and 
IRAN. 

Research Selection and Data Extraction 

According to the research protocol, two researchers 
separately reviewed the research titles and 
abstracts based on the inclusion criteria. In the next 
step, after excluding repeated studies, the full 
manuscripts of the studies were reviewed 
according to the inclusion criteria and the required 
data and information were extracted. The 
consensus method was used to resolve differences 
and inconsistencies between the two researchers. 
The data extracted included general information 
(first author, year, and place), research 
characteristics (the research design, the sample 
size, location, study period, and bias risk), and 
output (prevalence) calculations. 

Quality Assessment  

To assess the quality of the methodology and the 
bias risk, each observational study was evaluated 
using the instrument developed by Hoy et al. This 
10-item instrument assessed the quality of the 
study in two dimensions, including external validity 
(items 1 to 4 assessed the target population, the 
sampling frame, the sampling method, and the 
minimum indirect neglect) and internal validity 
(items 5 to 9 assessed the methods of data 

collection, case definitions, instruments, and data 
collection modes, and item 10 evaluated the 
analysis-related bias). The bias risk was assessed 
separately by two researchers and any 
inconsistency was resolved by consensus. 

Data Synthesis 

All studies that met the inclusion criteria were 
synthesized after a systematic evaluation. The data 
were combined with the accumulation graph. The 
random-effects model was evaluated based on the 
overall quality of life. The heterogeneity of the 
initial studies was assessed by I2 tests. The 
subgroup analysis was performed to determine 
heterogeneity based on gender and age. The meta-
analysis was performed using STATA14 software 
(STATA CORP, COLLEGE STATION, TX, USA). 

Results 

General Findings  

Research Selection 

In the initial review, 187 articles were selected from 
different databases. Of the 179 non-useful studies 
identified in the review of titles and abstracts, 81 
articles were deleted because they had 
inappropriate titles. Of the 98 studies, 7 met the 
inclusion criteria. Of the 91 excluded studies, 12 
were review studies, 2 letter to editor, and 73 
articles did not meet the minimum requirements to 
be included in the review (Fig. 1). 

 

 
Fig 1: PRISMA flow diagram 



 

 

Mahboobeh Sheikh et al Journal of Pharmaceutical and Biological Science Archive 

  

26 | P a g e  
 

Research Characteristics  
The study was conducted on 1260 participants. All 7 included studies had cross-sectional data. 7 studies 
were selected from 7 cities. Studies were selected from Gilan , Rasht , Kermanshah ,Boushehr ,Kashan, 
Gorgan and Ahvaz ,each with one study. The most frequently used sampling method was multistage random 
sampling (N = 3). All studies had a low bias risk. (Table 1). 
Main Results 
According to the results of the randomized method (95% CI), the overall ASD prevalence rate among 1260 
persons was 8.1%,(95% CI 6.5-9.5) I2 = 77.3 %, the overall VSD prevalence rate among 1100 persons was 
27.4%, (95% CI 25-29.7)I2 = 94.4%, (Fig. 2 & 3). 
 
Table 1: Characteristics of final included studies about Prevalence of ASD and VSD in Iranian children with 

congenital heart defect 

 First author Publication year Participants Sex prevalence City or province 

Male Female ASD VSD 

1 Maleki 2009 160 48% 52% --- 45% Gilan 
2 Maleknia 2010 208 48.6% 51.4% 5.3% 47.1% Rasht 
3 Solgi 2002 94 -- --- 22.3% 11.2% Kermanshah 
4 Yazdanparasr 2006 715 56.2% 43.8% 8.3% 26.3% Boushehr 
5 Movahedian 2002 45 64.4% 35.6% 6.6% 17.8% Kashan 
6 Nikyar 2010 ------- ----- ------ --- ---- Gorgan 

7 Rahim 2008 38 ----- ------ 19.64 11.7 Ahvaz 

Table 2: Prevalence of ASD and VSD in Iranian children with congenital heart defect 

Author Publication year ASD VSD Province 

ES LOW UP weight ES Low up weight 
Maleki 2009 - - - - 0.450 0.373 0.527 9.49 Gilan 

Maleknia 2010 0.053 0.023 0.083 27.55 0.471 0.403 0.539 12.24 Rasht 
Solgi 2002 0.223 0.139 0.307 3.60 0.112 0.048 0.176 13.87 Kermanshah 

Yazdanparasr 2006 .083 0.063 0.103 62.40 0.263 0.231 0.295 54.49 Boushehr 
Movahedian 2002 0.067 -0.006 0.139 4.84 0.178 0.066 0.290 4.51 Kashan 

Rahim 2008 0.196 0.071 0.321 1.62 0.117 0.015 0.219 5.40 Ahvaz 

Pooled ES ------- 0.081 0.065 0.097 100 0.274 0.250 0.297 100 -------------- 
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Fig 2: Prevalence of ASD in Iranian children with congenital heart defect and its 95% interval for the studied 
cases according to the year and the city where the study was conducted based on the model of the random 
effects model. The midpoint of each section of the line estimates the% value and the length of the lines 
showing the 95% confidence interval in each study. 
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Fig 2: Prevalence of VSD in Iranian children with congenital heart defect and its 95% interval for the studied 
cases according to the year and the city where the study was conducted based on the model of the random 
effects model. The midpoint of each section of the line estimates the% value and the length of the lines 
showing the 95% confidence interval in each study. 
 
Discussion  

According to the results of the randomized method 
(95% CI), the overall ASD prevalence rate among 
1260 persons was 8.1%,(95% CI 6.5-9.5) I2 = 77.3 %, 
the overall VSD prevalence rate among 1100 
persons was 27.4%, (95% CI 25-29.7)I2 = 
94.4%.Heart disease is often worsening in infants 
and children, and early diagnosis by a physician is 
essential, as advanced and surgical treatments can 
remove many heart defects (9). Although 
congenital heart disease (CHD) is present at birth, it 
is not associated with any special symptom in most 
cases and most affected babies are 
asymptomatic(10-12). 

Signs and symptoms of congenital heart failure 
depend on its severity and can be mild, 
asymptomatic, or with symptoms such as 
discoloration of the nails, lips, rapid breathing, 
respiratory distress, or the baby may seem to be 
very sleepy and tired at the time of breastfeeding 
(13-15).  

The most common cause of referral to pediatric 
cardiologists is abnormal findings in heart sounds. 
Some neonatal murmurs, many infant murmurs, 
and most childhood murmurs are benign or 
harmless (16). However, heart murmurs, especially 
in infancy, can be an early sign of heart disease. 
Almost 15% of congenital heart defects are related 
to the individual’s genetic status. About 20% to 30% 
of people with congenital heart disease are also 
affected by other known physical problems and 
deficiencies. For this reason, taking infants and 
children with murmurs to medical centers for 

echocardiography and definitive diagnosis is very 
important and is highly recommended (17). 

To prevent congenital heart disease (CHD), women 
are advised to start taking multivitamins and folic 
acid three months before pregnancy and to 
perform the necessary tests to assess maternal 
health (18-19). If they have diabetes, thyroid 
disorders, phenylketonuria, infectious diseases, 
hypertension, etc. they have to undergo 
appropriate treatment and then plan for 
pregnancy. In mothers with the above-mentioned 
diseases or with a history of CHD and chromosomal 
and genetic diseases in the family and parents, fetal 
heart echocardiography at 7 weeks of gestation is 
recommended to diagnose CHD in the fetus. 

seceeeefeR 

1. Øyen N, Poulsen G, Boyd HA, Wohlfahrt J, 
Jensen PK, Melbye M. Recurrence of 
congenital heart defects in families. 
Circulation. 2009 Jul;120(4):295-301. 

2. Dolk H, Loane M, Garne E, a European 
Surveillance of Congenital Anomalies 
(EUROCAT) Working Group. Congenital heart 
defects in Europe: prevalence and perinatal 
mortality, 2000 to 2005. Circulation. 2011 Mar 
1;123(8):841-9. 

3. Mahboobeh Sheikh, Behrouz Soltani 
Mahabadi, Pouya Ostadrahimi. (2018). 
Prevalence of addiction in Iranian myocardial 
infarction patients: a systematic review and 
meta-analysis. Int. J. Curr. Res. Biol. Med. 
3(12): 47-52 

4. Thangaratinam S, Brown K, Zamora J, Khan KS, 
Ewer AK. Pulse oximetry screening for critical 



 

 

Mahboobeh Sheikh et al Journal of Pharmaceutical and Biological Science Archive 

  

28 | P a g e  
 

congenital heart defects in asymptomatic 
newborn babies: a systematic review and 
meta-analysis. The Lancet. 2012 Jun 
30;379(9835):2459-64. 

5. MahboubeSheikh, Behrouz Soltani Far, 
PouyaOstadrahimi. (2018). Knowledge and 
attitude toward risk factors of cardiovascular 
disease in Iranian population: A systematic 
review. Int. J. Curr. Res. Med. Sci. 4(12): 48- 56 

6. Czeizel A, Dudás I, Vereczkey A, Bánhidy F. 
Folate deficiency and folic acid 
supplementation: the prevention of neural-
tube defects and congenital heart defects. 
Nutrients. 2013 Nov;5(11):4760-75. 

7. Lindinger A, Schwedler G, Hense HW. 
Prevalence of congenital heart defects in 
newborns in Germany: Results of the first 
registration year of the PAN Study (July 2006 
to June 2007). Klinische Pädiatrie. 2010 
Sep;222(05):321-6. 

8. Alverson CJ, Strickland MJ, Gilboa SM, Correa 
A. Maternal smoking and congenital heart 
defects in the Baltimore-Washington Infant 
Study. Pediatrics. 2011 Mar 1;127(3):e647-53. 

9. Weijerman ME, van Furth AM, van der Mooren 
MD, Van Weissenbruch MM, Rammeloo L, 
Broers CJ, Gemke RJ. Prevalence of congenital 
heart defects and persistent pulmonary 
hypertension of the neonate with Down 
syndrome. European journal of pediatrics. 
2010 Oct 1;169(10):1195-9. 

10. Mahboobeh Sheikh, Behrouz Soltani 
Mahabadi, Pouya Ostadrahimi. (2019). 
Prevalence of Renal artery stenosis in Iranian 
patients with coronary artery disease: A 
systematic review and meta-analysis. Int. J. 
Curr. Res. Med. Sci. 5(1): 8-14. DOI: 
http://dx.doi.org/10.22192/ijcrms.2019.05.01.
002 

11. Gilboa SM, Devine OJ, Kucik JE, Oster ME, 
Riehle-Colarusso T, Nembhard WN, Xu P, 
Correa A, Jenkins K, Marelli AJ. Congenital 
heart defects in the United States: estimating 
the magnitude of the affected population in 
2010. Circulation. 2016 Jul 12;134(2):101-9. 

12. Øyen N, Poulsen G, Boyd HA, Wohlfahrt J, 
Jensen PK, Melbye M. National time trends in 
congenital heart defects, Denmark, 1977-2005. 
American heart journal. 2009 Mar 
1;157(3):467-73. 

13. Schwedler G, Lindinger A, Lange PE, Sax U, 
Olchvary J, Peters B, Bauer U, Hense HW. 
Frequency and spectrum of congenital heart 

defects among live births in Germany. Clinical 
Research in Cardiology. 2011 Dec 
1;100(12):1111-7. 

14. van Beynum IM, Kapusta L, Bakker MK, den 
Heijer M, Blom HJ, de Walle HE. Protective 
effect of periconceptional folic acid 
supplements on the risk of congenital heart 
defects: a registry-based case–control study in 
the northern Netherlands. European heart 
journal. 2009 Dec 1;31(4):464-71. 

15. Durduran T, Zhou C, Buckley EM, Kim MN, Yu 
G, Choe R, Gaynor JW, Spray TL, Durning SM, 
Mason SE, Montenegro LM. Optical 
measurement of cerebral hemodynamics and 
oxygen metabolism in neonates with 
congenital heart defects. Journal of biomedical 
optics. 2010 May;15(3):037004. 

16. Al Turki S, Manickaraj AK, Mercer CL, Gerety 
SS, Hitz MP, Lindsay S, D’Alessandro LC, 
Swaminathan GJ, Bentham J, Arndt AK, Louw J. 
Rare variants in NR2F2 cause congenital heart 
defects in humans. The American Journal of 
Human Genetics. 2014 Apr 3;94(4):574-85. 

17. Liu S, Joseph KS, Lisonkova S, Rouleau J, Van 
den Hof M, Sauve R, Kramer MS. Association 
between maternal chronic conditions and 
congenital heart defects: a population-based 
cohort study. Circulation. 2013 Aug 6;128(6): 
583-9. 

18. Khairy P, Van Hare GF, Balaji S, Berul CI, 
Cecchin F, Cohen MI, Daniels CJ, Deal BJ, 
Dearani JA, De Groot N, Dubin AM. PACES/HRS 
expert consensus statement on the recognition 
and management of arrhythmias in adult 
congenital heart disease: developed in 
partnership between the Pediatric and 
Congenital Electrophysiology Society (PACES) 
and the Heart Rhythm Society (HRS). Endorsed 
by the governing bodies of PACES, HRS, the 
American College of Cardiology (ACC), the 
American Heart Association (AHA), the 
European Heart Rhythm Association (EHRA), 
the Canadian Heart Rhythm Society (CHRS), 
and the International Society for Adult .... 
Canadian Journal of Cardiology. 2014 Oct 
1;30(10):e1-63. 

19. Tararbit K, Houyel L, Bonnet D, De Vigan C, 
Lelong N, Goffinet F, Khoshnood B. Risk of 
congenital heart defects associated with 
assisted reproductive technologies: a 
population-based evaluation. European heart 
journal. 2010 Dec 7;32(4):500-8. 

 


