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Abstract
Objectives: Consanguinity has been a long standing social habit
among some Iranians. This study is aimed at determining the role
of consanguinity on congenital malformations and the correlation
of inbreeding coefficient with anomalies.
Methods: In this cross-sectional study, all the newborns who were
born during 9 months period from April to December 2008.
(n=1195) at Shahid Sadoughi hospital, Yazd, Iran were studied.
Results: From 1195 neonates, 300 (25%) were from
consanguineous marriages and 895 (75%) were from non-familial
marriages. From 45 cases with anomalies, 34 (2.8%) cases were
from familial marriages, while only 11 (0.9 %) cases were from
non-familial marriages. There was a significant correlation between
parental marriages and the prevalence of anomaly (p=0.018).

Conclusion: The prevalence of congenital anomalies was
mostly observed in consanguineous marriages compared to non
consanguineous marriages.
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Introduction

W

hile infections and malnutrition are the dominant causes
of infant morbidity and mortality in the poorer countries, in the
developed countries these causes are cancer, accidents and congenital
malformations.1,2,3
Congenital malformation (CM) began to emerge as one of the
major childhood health problems and it refers to any abnormality,
whether genetic or not, which is present at birth. Treatment and
rehabilitation of children with CM is costly and complete recovery
is usually impossible.4
The etiology of CM is genetic (30-40%) and environmental (5
to 10%). Among the genetic etiology, chromosomal abnormality
constitutes 6%, single gene disorders 25% and multifactorial 2030%; however, for nearly 50% of CM, the cause is yet to be known.5
In one study, the prevalence of CM was 3% for single major
anomaly and 0.7% for multiple major anomalies. It has also been
shown that 12.3-32% of deaths that have occured during the
perinatal period are related to congenital anomalies.6
Consanguineous marriages have been described as an important
factor contributing to increased congenital malformations.7A
consanguineous marriage can be characterized by the degree of
relatedness between the spouses: first cousins, double first cousins,
half first cousins, first cousins once removed, second cousins,
second cousins once removed and third cousins. Genetic effects of
consanguinity can be traced to the fact that the inbred individual
may carry two copies of a gene that was present in a single copy
in the common ancestor of his/her consanguineous parents. A
recessive gene may thus come to light for the first time in an inbred

descendant after having remained hidden for generations. For this
reason, consanguinity influences the incidence of some inherited
diseases.8
Estimated consanguinity ratios in different parts of Iran
ranged from 30 to 85%.7 In another country, such as the province
of Antalya, Turkey, there has been a significant increase in the
incidence of consanguineous marriages, approximately 40.7%
between populations and the results showed that the most
frequent type of marriage was between first cousins.9 Because
of high consanguinity rates within the Muslim population, the
incidence of CM in Islamic countries is between 10 to 45%.10 In
developed countries such as the United Kingdom, CM account
for a substantial proportion (26-34%) of perinatal mortality.11
Also, the prevalence of congenital anomalies in Denmark is
approximately 3%.12
This study aims to determine the role of consanguinity on CM
and the correlation of inbreeding coefficient with anomalies in
Shahid Sadoughi hospital, Yazd, Iran.

Methods
This is a descriptive, cross-sectional study with consecutive
sampling of newborns babies, who had been delivered at ShahidSadoughi hospital, Yazd, Iran during a 9 months period from
April to December 2008. All newborns who had been delivered in
the hospital during the investigation were examined and screened
for congenital malformations by pediatricians. Data collection was
performed by means of a structured model which was comprised
of two parts, similar to another study by Tootonchi.13
During the first part, recorded variables including maternal
and paternal age, method of delivery, number of births, stillbirth
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and miscarriage, gravidity (defined as the number of times a
woman has been pregnant), parity (defined as the number of times
she has given birth to a fetus with a gestational age of 24 weeks or
more, regardless of whether the child was born alive or stillborn),
history of infertility (defined in specific terms as the failure to
conceive after a year of regular intercourse without contraception),
history of CM in other offspring and members of their family,
and parental consanguinity were obtained by interviewing the
neonates’ mothers. Also, the inbreeding coefficient (F) was
calculated according to Hardy-Weinberg equilibrium. The method
for the calculation of the inbreeding coefficient for an individual
was expressed as; (1/2) (n1+n2+1), where n1 and n2 are the numbers
of generations separating the individuals in the consanguineous
mating from their common ancestor.14
The second part was about neonatal characteristics
including sex, existence of congenital malformation and the
type of malformation. The type of birth defects was classified
by the diagnostic standardization of CM from the international
classification of disease (ICD-10) codes. The data was analyzed
using SPSS version 13. The rates of malformed newborns and
malformations were compared using statistical T-test and the Chisquare tests. The level of significance was determined at p<0.05.

Results
The mean maternal and paternal age was observed to be 25.86±5.4
and 30.07±9.6 respectively. 600(50.2%) and 595(49.8%) newborns
were delivered by natural vaginal delivery (NVD) and cesarean
section (CS) respectively.
From 1195, 300(25%) of the newborns were from
consanguineous marriages, while 895(75%) were from non
consanguineous marriages. In this study, the most frequent type
of marriage was between first cousins (n=256). In 25 (8.3%) cases,
the marriage was between double first cousins and in 19(6.3%)
of the cases, the marriages was between half first cousins, first
cousins once removed. Of the 1195 studied group, the number
of positive family history of CM in other offspring and other
relatives was 23(1.9%) and 191(15.9%) respectively. Of the 1195
births, 1173(98.2%) were single births, 18(1.5%) were twin births
and only 4(0.3%) were multiple births. The mean number of gravid
was 2.08±1.3 and parity was 1.85±1.09. 31(2.6%) and 3(0.3%) of
the women had experienced stillbirth once and twice respectively.
Also, 143(12%), 36(3%) and 10(0.8%) had experienced miscarriages
once, twice and more than two times respectively. 52(4.4%) women
had a history of infertility during their lives.

During the 9 months period, 1195 newborns were delivered,
among whom 567(47.4%) were males, 625(52.3%) females and
3(0.25%) with ambiguous genitalia. Out of these, 45 newborns
were diagnosed with congenital malformations. The prevalence
of CM in this sample was 3.76% (23 males, 19 females, 3 with
ambiguous genitalia). Therefore, there was no statistical difference
between the rate of congenital malformations and newborn’s
gender (p=0.38).
Table 1 shows the ICD-10 classification of the different
types of congenital malformations. The prevalence of CM in
consanguineous and non-consanguineous marriage is shown
in Table 2. There was an increased rate of anomalies in the
consanguineous group compared to the non-consanguineous
group (p=0.018).
Table 1: All Birth with CM by System according to the
International Classification of Disease (ICD-10) in Yazd
Malformation system
Musculoskeletal system
Clubfoots
Congenital Dislocation of Hip joint
Polydactyly
Simian crease
General nervous system
Myelomeningocele+/-Hydrocephalus
Anencephaly
Microcephaly
Genitourinary system
Ambiguos Genitalia
Polycystic kidney
Eye, ear, face and neck
Iris heterchromia
Preauricular tags
Cleft lip and cleft palate
Cleft Lip+/-Cleft Palate
Digestive system
Pyloric Stenosis
Anal stenosis
Umbilical hernia
Cardiovascular
Congenital Heart Disease
Total
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Frequency

Percent

5
3
6
3
2
2
1
3
2
1
4
3
3
1
2
4

0.41
0.25
0. 5
0.25
0.16
0.16
0.1
0.25
0.16
0.1
0.33
0.25
0.25
0.1
0.16
0.33

45

3.76
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Of the 34 newborns from consanguineous marriages who were
diagnosed with CM, 14 were from marriages between double first
cousins (F≥10), 12 from marriages between first cousins (F=69.9%) and 8 cases (F=3-5.9%) from marriages between half first
cousins and first cousins once removed. Therefore, there was no
significant association between congenital malformations and the
inbreeding coefficient (p=0.65).
Table 2: The Prevalence of Congenital Malformation in
Consanguineous and Non Consanguineous Marriages
Consanguineous Non consanguineous
marriage
marriage
Clubfoots
Myelomeningocele+/Hydrocephalus
Congenital Dislocation of
Hip joint
Pyloric Stenosis
Congenital Heart Disease
Cleft Lip+/-Cleft Palate
Anencephaly
Microcephaly
Polycystic kidney
Preauricular tags
Polydactyly
Simian crease
Umbilical hernia
Anal stenosis
Ambiguos Genitalia
Iris heterchromia
Total

2(0.16%)

3)0.25%(

2(0.16%)

-

2(0.16%)
3(0.25%)
4(0.3%)
2(0.16%)
2 (0.16%)
2(0.16%)
3(0.25%)
4(0.3%)
1(0.08%)
2(0.16%)
1(0.08%)
3(0.25%)
1(0.08%)

1)0.08%(
1)0.08%(
1)0.08%(
1)0.08%(
2)0.16%(
2)0.16%(
-

34(2.8%)

11(0.9%)

Discussion
Most children who are born with major congenital anomalies and
survive infancy are affected physically, mentally or socially and can
be at increased risk of morbidity due to various health disorders.15
While the prevalence of congenital anomalies at birth in developed
countries is reported to be between 3-5%, those reported in Taiwan
are said to be approximately 4.3%, 7.92% reported for the United
Arab Emirates, 2.46% for Oman, 2.7% for Bahrain, and 3.6% for
India.16,17,18, 19,20
However, studies that investigated the number of all infants
who were born with a congenital anomaly in some cities of Iran
such as Tehran and Gorgan found a birth prevalence of 2.3%
and 1.01% respectively.21,22 Similarly, the results from this study

showed that the overall prevalence of congenital malformation
among the newborns who were born in Yazd, Iran, was 3.76%.
The frequency of malformations in this study was higher
compared with other studies which have been conducted in Iran,
this may be due to industrial pollution (air pollution created by
factories or companies in the cities, and carbon monoxide from cars
can produce a large percentage of these pollutants), environmental
and chemical factors, nutritional status and habits (because of
high cost in nutritional elements and low economic status of some
individuals, some pregnant women can not get necessary vitamins
during their pregnancy), high consanguinity marriage and etc.
In this study, the gender of the fetus did not affect the prevalence
of CM, and both genders were equally distributed. These findings
are consistent with Karbasi et al.23 and Biri et al.24 However, the
results from this study were in contrast to those reported by
Gorgan, where male newborns were more affected than females.22
Increased incidence of genetic malformations in the offspring
of consanguineous couples most likely arises from the homozygous
expression of recessive genes inherited from their common
ancestors.8
In the present study, 25% of the parents with consanguinity.
Also, the rate of malformation was 2.8% and 0.9% in consanguineous
and non-consanguineous marriages respectively. Although, the
prevalence of anomalies was higher in consanguineous marriages
than non-consanguineous marriages, there was no significant
difference between the inbreeding coefficient and the prevalence
of anomalies. The results are in agreement with results from the
study by Movahedian, and are in contrast with the results from the
study by Nath et al.25,26
Mehrabi et al. (2205) showed that although the consanguinity
for malformed patients was high, there was no significant
relationship between malformation and the degree of relation
of the parents.27 Also, in a study by Bromiker in Palestine, no
statistically significant difference was found in the incidence of
congenital malformation with the degrees of parents’ relation.10

Conclusion
In conclusion, consanguinity may play an important role in the
high rates of malformation in children and must be taken into
account for genetic counseling in Iran.
For a possible prevention, genetic counseling before marriage
must be applied, not only for consanguineous couples but also for
any couples that may have a family history of genetic disorders.
Of course, currently suitable pre-marriage counseling services are
provided by the Iran’s ministry of Health, but there is still room
for improvement.
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