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Abstract: 

Introduction & Objective: Congenital abnormalities are of the main causes of death and disability in children, infants and 
neonates in most countries in the world where a remarkable part of these disorders can be prevented with timely measures. The aim of 
this study was to provide the epidemiological characteristics of congenital anomalies in Iran. 

Materials & Methods: This cross sectional investigation was conducted on neonates of the birth year of 2016 in six major 
geographical regions in Iran including Tehran (capital), East Azerbaijan (northwest), Isfahan (center), Khuzestan (southwest), Sistan and 
Baluchistan (southeast) and Fars (south) Iran. Congenital defects were classified according to the coding system of the International 
Classification of Diseases (ICD_10). The sources of ascertainment of congenital defects were records of the cases diagnosed with birth 
defects, and hospital discharge forms. Fully trained and supervised data officers including midwives, nurses and medical coders were 
assigned to collect and management of the data for this investigation. 

Results: The prevalence of congenital anomalies in Tehran was estimated at 163.2, East Azerbaijan 356.4, Isfahan 326.0, 
Khuzestan 94.3, Sistan and Baluchistan 264.1, and Fars 376.0 per 10,000 births. The prevalence of major defect groups of genital organs, 
limb anomalies and heart defects were ranked the first, second and third, respectively, in the country. Hydrocele, undescended testicle 
and club-foot were the most common anomalies diagnosed in the organs in the study regions. 

Conclusions: Congenital anomalies are considerably prevalent in Iran, and it is estimated more than 100.000 cases of birth 
defects occur annually in the country. It seems, therefore, necessary to develop and implement new methods of screening procedures 
before, during and after birth to avoid occurring congenital anomalies in the country. 
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Background and Objective
Congenital anomalies, as defined by the World 
Health Organization, encompass a spectrum of 
structural, metabolic, and functional disorders 
that manifest during intrauterine life, 
subsequently impairing the normal 
physiological functions of the body.1 These 
anomalies encompass chromosomal, 
metabolic, and hereditary disorders. 
Congenital defects are categorized into two 
primary classifications based on their severity: 
major and minor. They represent one of the 
foremost causes of morbidity and mortality 
among children, infants, and newborns on a 
global scale. Each year, an estimated 3 to 8 
million infants worldwide are diagnosed with 
congenital anomalies.1-5 In Iran, the reported 
incidence of congenital anomalies exhibits 
considerable variation, with rates ranging from 
10 per 1,000 births in northern regions to 28 
per 1,000 births in Yazd.6,7 According to the 
Congenital Anomaly Registration Program in 
Tabriz (TRoCA), the overall prevalence of 
congenital anomalies in northwest Iran is 
estimated at 2.6%.8,9 

Epidemiological studies suggest that, in the 
absence of effective screening and prevention 
initiatives, approximately 100,000 infants with 
congenital anomalies are born annually in 
Iran.5,8 The objective of this study is to 
elucidate the epidemiological characteristics of 
congenital anomalies at the national level in 
Iran. 

Materials and Methods 
Iran comprises 31 provinces, characterized by a 
rich tapestry of ethnic, religious, and cultural 
diversity, and is home to refugees from various 
nations, including Afghan refugees from the 
east and Iraqi refugees from the west. 
This study employed a cross-sectional design, 
focusing on infants born in the year 1395 
(2016-2017) across six distinct regions of Iran: 
Tehran (the capital), East Azerbaijan 
(northwest), Isfahan (central), Khuzestan 
(southwest), Sistan and Baluchestan 
(southeast), and Fars (southern Iran). 

Data were sourced from the maternal and 
infant hospital information registration 
systems of hospitals affiliated with medical 
universities in each of the six regions. All 
infants born in these hospitals underwent 
comprehensive routine assessments, 
examinations, and follow-ups conducted by 
pediatricians and neonatology specialists to 
monitor their health status and identify any 
congenital anomalies until their discharge. 
Demographic information and details 
regarding congenital defects were 
systematically recorded using a pre-designed 
electronic checklist. The classification of 
congenital defects was executed in accordance 
with the International Classification of 
Diseases (ICD-10) system. 
To minimize variations in the measurement of 
variables and to mitigate random and 
systematic errors, all professionals involved—
including pediatricians, neonatology 
specialists, midwives, nurses, and experts in 
disease registration and classification—
received standardized training and 
instructions. All infants whose mothers resided 
in the designated provinces were included in 
the study. For the purpose of calculating 
prevalence rates, infants with multiple 
congenital anomalies were counted only once. 
The prevalence of various types of congenital 
anomalies, along with a 95% confidence 
interval, was determined by dividing the 
number of cases within each anomaly group by 
the total number of infants born. 
This study obtained ethical approval from the 
Ethics Committee of Shahid Beheshti 
University of Medical Sciences (ethics code 
IR.SBMU.RETECH.REC.1396.175) and was 
centrally managed by Mofid University. 

Findings 
During the year 1395 (2016-2017), a total of 
138,643 infants were born in the regions 
encompassed by this study. As detailed in 
Table 1, approximately 97% of the births were 
singleton. Among the mothers surveyed, 
28.65% were in families with their spouses.  



 Dr. Ahmad Khaleghnejad Tabari - Epidemiology of Congenital Anomalies …                                                                15 

Table 1- Basic information of participants  

Percentage Frequency Classification Variable 

96.96 113506 Singleton Multiples 

2.85 3340 Twins 
0.11 127 Triplet 
0.08 90 Multiple 
100 117063 Total 

71.35 77078 No Relationship 

28.65 30948 Yes 
100 108026 Total 

51.25 71104 Male Sex of the 
newborn 48.74 67624 Female 

0.01 8 Gender 
ambiguous 

100 138736 Total 

97.93 135859 Alive Condition 
of birth 2.07 2877 Dead 

100 138736 Total 

50.67 70293 Natural Type of 
delivery 49.33 68443 Cesarean 

100 138736 Total 

1.75 1948 Yes Need for 
examination 
by a 
specialist 

98.25 109490 No 
100 111438 Total 

97 3002.1 *Birth weight (grams) 

2.74 46.74 *Birth height (centimeters) 

2.7 32.3 *Head circumference at birth 
(centimeters) 

* Average and standard deviation 
 
 
 
 
The gender distribution indicated that 51.25% 
of the infants were male, while 0.01% 

presented with ambiguous genitalia. Cesarean 
sections accounted for 49.33% of the 
deliveries. The average birth weight of the 
infants was 3,002 grams (with a standard 
deviation of 97 grams), and the average height 
was 46.74 centimeters (with a standard 
deviation of 2.74 centimeters). Notably, 1.75% 
of the infants required additional 
examinations beyond the standard 
assessments conducted by specialists. 
For a total of 3,458 infants, a primary diagnosis 
of congenital anomalies was documented. The 
overall prevalence of congenital anomalies 
was determined to be 249.4 per 10,000 births 
(95% CI: 241.2-257.6). Among the provinces, 
Khuzestan exhibited the lowest prevalence of 
congenital anomalies at 94.3 per 10,000 births 
(95% CI: 83.6-105.6), whereas Fars province 
recorded the highest prevalence at 376.0 per 
10,000 births (95% CI: 350.9-401.1). The 
prevalence of congenital anomalies in the 
provinces of Tehran, East Azerbaijan, Isfahan, 
and Sistan and Baluchestan was estimated at 
163.2 (95% CI: 147.9-178.5), 356.4 (95% CI: 
325.1-387.7), 326.0 (95% CI: 304.9-347.0), and 
285.9 (95% CI: 242.5-285.8) per 10,000 births, 
respectively. 
As detailed in Table 2, the most frequently 
reported congenital anomaly pertained to 
defects of the reproductive system. Limb 
defects and cardiac anomalies ranked second 
and third, with prevalences of 31.35 (95% CI: 
31.26-31.44) and 18.81 (95% CI: 18.72-18.90) 
per 10,000 births, respectively. The lowest 
prevalence was noted for anal region 
anomalies, at 2.25 (95% CI: 2.16-2.34) per 
10,000 births, while genetic defects exhibited a 
prevalence of 2.88 (95% CI: 2.79-2.97) per 
10,000 births. In the provinces of East 
Azerbaijan, Isfahan, Tehran, and Fars, the 
predominant congenital anomalies were 
related to defects of the reproductive system. 
Conversely, in Khuzestan, the most prevalent 
anomalies were associated with defects of the 
skull, fontanelles, and urinary system, with 
prevalences of 1.42 (95% CI: 1.41-1.43) and 
1.07 (95% CI: 1.06-1.08) per 10,000 births, 
respectively.
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Table 2 - The most common congenital anomalies in Iran (prevalence per 10,000 births) 
Isfahan Tehran 

Defect location Prevalence* Number Prevalence* Number 
8.4(8.01-8.79) 23 0.75(0.74-0.76) 2 Abdominal wall defects 

5.48(5.09-5.87) 15 0.38(0.37-0.38) 1 Anal defect 
8.4(8.01-8.77) 23 2.26(2.13-2.39) 6 Chest defects 

18.26(17.87-18.63) 50 1.51(1.37-1.64) 4 Digestive system defects 
1.46(1.07-1.83) 4 1.88(1.75-2.01) 5 Genetic defects 

124.2(123.81-124.57) 340 36.18(36.05-36.31) 96 Genital defects 
23.38(23-23.76) 64 9.42(9.09-9.75) 25 Head, neck and face defects 

16.07(15.68-16.44) 44 18.09(17.76-18.42) 48 Heart defects 
48.22(47.83-48.61) 132 24.88(24.55-25.21) 66 Organ defects 
18.99(18.60-19.38) 52 9.8(9.47-10.13) 26 Skull and cranial defects 

4.38(3.9-4.77) 12 1.51(1.18-1.84) 4 Spin and spinal cord defects 
11.69(11.30-12.09) 32 6.03(5.7-6.36) 16 Urinary tract defect 
37.99(37.60-37.38) 104 3.77(3.44-4.10) 10 Skin defect 

   * The values in parentheses are the ninety-five percent confidence limits.  

 

 

Table 2 continued - The most common congenital anomalies in Iran (prevalence per 10,000 births) 
Sistan and Baluchestan Khuzestan 

Defect location Prevalence* Number Prevalence* Number 
1.42(1.37-1.47) 3 0.36(0.35-0.37) 1 Abdominal wall defects 

0.95(0.9-1) 2 0 0 Anal defect 
2.84(2.79-2.89) 6 0.76(0.75-0.77) 2 Chest defects 
0.47(0.42-0.52) 1 0 0 Digestive system defects 
1.42(1.37-1.47) 3 0 0 Genetic defects 
8.05(8.01-8.11) 17 0 0 Genital defects 
5.69(5.64-5.74) 12 0.36(0.35-0.38) 1 Head, neck and face defects 
3.79(3.74-3.84) 8 0.36(0.35-0.38) 1 Heart defects 

12.32(12.28-12.38) 26 0.36(0.35-0.38) 1 Organ defects 
5.68(5.64-5.74) 12 1.42(1.41-1.43) 4 Skull and cranial defects 
0.47(0.42-0.52) 1 0 0 Spin and spinal cord defects 
0.47(0.42-0.52) 1 1.07(1.06-1.08) 3 Urinary tract defect 
3.32(3.27-3.37) 7 0 0 Skin defect 

   * The values in parentheses are the ninety-five percent confidence limits.  
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Table 2 continued - The most common congenital anomalies in Iran (prevalence per 10,000 births) 
Total East Azerbaijan Fars 

Defect location Prevalence* Number Prevalence* Number Prevalence* Number 
4.25(4.18-4.34) 59 11.85(11.37-12.33) 16 6.33(5.39-7.27) 14 Abdominal wall defects 
2.25(2.16-2.34) 35 7.4(6.92-7.97) 10 3.16(2.22-4.1) 7 Anal defect 
6.27(6.18-6.36) 87 14.8(14.33-15.29) 20 13.55(12.61-14.49) 30 Chest defects 
6.12(6.04-6.22) 85 20.73(20.25-21.21) 28 0.9(0-1.84) 2 Digestive system defects 
2.88(2.79-2.97) 40 19.25(18.77-19.73) 26 0.9(0-1.84) 2 Genetic defects 

61.05(60.96-61.14) 847 110.3(109.82-110.78) 149 102.69(109.75-111.63) 245 Genital defects 
17.66(17.57-17.66) 245 35.54(35.06-36.02) 48 42.92(41.98-43.86) 95 Head, neck & face defects 
18.81(18.72-18.90) 261 41.47(40.99-41.95) 56 46.98(46.05-47.93) 104 Heart defects 
31.35(31.26-31.44) 435 53.31(52.83-53.79) 72 62.35(61.41-63.29) 138 Organ defects 
17(16.92-17.10) 236 46.45(46.17-47.13) 63 35.69(34.75-36.63) 79 Skull & cranial defects 
4.6(4.51-4.69) 64 6.66(6.12-7.08) 9 17.17(16.23-18.11) 38 Spin & spinal cord defects 

6.41(6.33-6.51) 89 19.25(18.77-19.73) 26 4.97(4.03-5.91) 11 Urinary tract defect 
10.88(10.79-10.97) 151 9.62(9.15-10.11) 13 7.68(6.74-8.62) 17 Skin defect 

   * The values in parentheses are the ninety-five percent confidence limits 

 

In Sistan and Baluchestan province, limb defects 
and reproductive system defects were the most 
frequently reported anomalies. 
Table 3 presents the prevalence of congenital 
anomalies categorized according to the ICD-10 
system. Among the minor congenital anomalies, 
hydrocele, undescended testicle, and clubfoot 
were the most prevalent, with rates of 20.14%, 
15.99%, and 13.98%, respectively. 

Discussion 
Cross-sectional studies serve as vital 
instruments for establishing baseline data and 
identifying potential causative factors for 
diseases at the population level. The present 
study aimed to ascertain the prevalence of 
congenital disorders in Iran and to elucidate 
certain epidemiological characteristics thereof. 
The overall prevalence of congenital anomalies 
in Iran was reported as 249.4 per 10,000 births. 
In comparison, the congenital anomaly registry 
in Europe indicates a considerable variation in 
prevalence, ranging from a low of 109 per 
10,000 births in Portugal to a high of 368 per 
10,000 births in Wales.3 According to the 
congenital anomaly registry program in Tabriz, 
the prevalence in Northwestern Iran is 
estimated at 262.9 per 10,000 births.8 In a study 
conducted by Mekonnen and colleagues, an 
overall prevalence of 62 per 10,000 births was 
reported in Ethiopia.10 Similarly, Abu and 

colleagues estimated the prevalence of 
congenital anomalies in the same African 
population to be 280 per 10,000 births.11 
It is essential to acknowledge that the scarcity of 
reliable data on the prevalence of congenital 
anomalies in less developed nations has 
contributed to the presumption that limited 
access to screening technologies and early 
diagnostic capabilities results in elevated 
prevalence rates in these regions compared to 
their more developed counterparts. Therefore, 
when interpreting the occurrence of congenital 
anomalies in low-income countries and 
comparing them with other regions, one must 
consider the potential for underreporting that 
may arise from inefficient diagnostic approaches 
and less robust data management practices. 
Based on the findings of this study, the most 
frequently reported congenital anomaly 
pertained to defects in the reproductive system. 
Limb defects and congenital heart anomalies 
ranked second and third in prevalence 
throughout the country. While defects of the 
reproductive system were predominant in most 
regions examined, Khuzestan province 
demonstrated a higher prevalence of congenital 
anomalies associated with skull and cranial 
defects, as well as urinary system defects. 
Globally, congenital heart defects, chromosomal 
abnormalities, and limb defects are among the 
most commonly observed congenital anomalies, 
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whereas anomalies related to the ear, face, 
neck, and respiratory system tend to be less 
prevalent. However, the specific prevalence of 
these anomalies varies significantly across 
different countries and regions, with Iran being 
no exception to this trend.4,5,12-20 

Table 3 - Common minor abnormalities 

Percentage Frequency Congenital anomaly 

20.14 291 Hydrocele 

15.99 231 undescended testicle 

13.98 202 clubfoot 

10.59 153 hypospadias 

7.13 103 vascular nevus 

4.36 63 polydactyly 

3.60 52 Absence of the atrial 
septum 

3.25 47 Cleft palate 

3.25 47 Congenital 
hydronephrosis 

3.04 44 Cleft lip 

2.08 30 Skull structural 
abnormalities 

1.87 27 Hydrocephalus 

1.80 26 Down syndrome 

1.66 24 Esophageal atresia 

1.66 24 Obstructive anus 

1.59 23 Diaphragmatic hernia 

1.59 23 Structure of the genital 
tract 

1.38 20 Syndactyly 

1.04 15 Meningomyelocele 

 
 
 
 
 

The disparities in the prevalence of congenital 
anomalies across various regions can be 
attributed to a multitude of factors, including 
differences in diagnostic confirmation 
processes, coding practices, data collection 
methodologies, handling of stillbirth cases, and 
the individual competencies of the healthcare 
personnel involved, including specialists, nurses, 
midwives, and medical records staff in the 
regions studied. 
The results of this study further indicate that the 
majority of recorded congenital anomalies were 
observed in male infants. Supporting these 
findings, Aldwick and colleagues reported that 
males are 1.2 times more likely to present with 
congenital anomalies as compared to females.21 
Similarly, Asimi and colleagues found a higher 
prevalence of congenital anomalies among male 
newborns.22 

Limitations 
Despite being the first national study to 
estimate the prevalence of congenital anomalies 
in Iran, this research has its limitations, as is the 
case with any study. The first limitation pertains 
to the methodology; being a cross-sectional 
study, it does not facilitate an examination of 
temporal trends in the prevalence of congenital 
anomalies. The second limitation concerns the 
absence of molecular and cytogenetic diagnostic 
methods, as well as the lack of autopsy options 
for stillbirths and neonatal deaths, which may 
have contributed to the underreporting of cases 
in this study. To mitigate these limitations and 
reduce random and systematic errors, all 
professionals involved—including pediatric and 
neonatology specialists, midwives, nurses, and 
disease registration and classification experts—
received standardized guidelines and training. 

Conclusion 
This study provides essential data for 
understanding the health implications of 
congenital anomalies in Iran, pending the 
establishment of a robust registry system for 
these conditions. The findings indicate a 
significant prevalence of congenital anomalies, 
with over 100,000 new cases added to the 
national population each year.5,8 Considering 
that more than 70% of congenital anomalies are 
preventable, the development and 
implementation of modern screening methods 



 Dr. Ahmad Khaleghnejad Tabari - Epidemiology of Congenital Anomalies …                                                                19 
in Iran is imperative. Furthermore, the results 
can be utilized to design and evaluate screening 
systems for congenital anomalies during the 
prenatal and neonatal periods, particularly 
targeting high-risk groups and regions. 
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Introduction & Objective: Congenital abnormalities are of the main causes of death and disability in children, 
infants and neonates in most countries in the world where a remarkable part of these disorders can be prevented with timely 
measures. The aim of this study was to provide the epidemiological characteristics of congenital anomalies in Iran. 

Materials & Methods: This cross sectional investigation was conducted on neonates of the birth year of 2016 in six 
major geographical regions in Iran including Tehran (capital), East Azerbaijan (northwest), Isfahan (center), Khuzestan 
(southwest), Sistan and Baluchistan (southeast) and Fars (south) Iran. Congenital defects were classified according to the coding 
system of the International Classification of Diseases (ICD_10). The sources of ascertainment of congenital defects were records 
of the cases diagnosed with birth defects, and hospital discharge forms. Fully trained and supervised data officers including 
midwives, nurses and medical coders were assigned to collect and management of the data for this investigation. 

Results: The prevalence of congenital anomalies in Tehran was estimated at 163.2, East Azerbaijan 356.4, Isfahan 326.0, 
Khuzestan 94.3, Sistan and Baluchistan 264.1, and Fars 376.0 per 10,000 births. The prevalence of major defect groups of genital 
organs, limb anomalies and heart defects were ranked the first, second and third, respectively, in the country. Hydrocele, 
undescended testicle and club-foot were the most common anomalies diagnosed in the organs in the study regions. 

Conclusions: Congenital anomalies are considerably prevalent in Iran, and it is estimated more than 100.000 cases of 
birth defects occur annually in the country. It seems, therefore, necessary to develop and implement new methods of screening 
procedures before, during and after birth to avoid occurring congenital anomalies in the country. 
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